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(2004) STANDARD SPECIFICATIONS 
FOR ROAD AND BRIDGE CONSTRUCTION 
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JACKSON, MISSISSIPPI 

 

NOTICE

BIDDERS MUST PURCHASE A BOUND PROPOSAL
FROM MDOT CONTRACT ADMINISTRATION DIVISION

TO BID ON THIS PROJECT.
Electronic addendum updates will be posted on www.goMDOT.com



(06/2008) 

BIDDER CHECK LIST 
(FOR INFORMATION ONLY) 

 
_____ All unit prices and item totals have been entered in accordance with Subsection 

102.06 of the Mississippi Standard Specifications for Road and Bridge 
Construction. 

 
_____ If the bid sheets were prepared using MDOT’s Electronic Bid System, proposal 

sheets have been stapled and inserted into the proposal package. 
 
_____ First sheet of SECTION 905--PROPOSAL has been completed. 

 
_____ Second sheet of SECTION 905--PROPOSAL has been completed and signed. 

 
_____ Addenda, if any, have been acknowledged.  Second sheet of Section 905 listing 

the addendum number has been substituted for the original second sheet of 
Section 905.  Substituted second sheet of Section 905 has been properly 
completed, signed, and added to the proposal. 

 
_____ DBE/WBE percentage, when required by contract, has been entered on last 

sheet of the bid sheets of SECTION 905 - PROPOSAL. 
 
_____ Form OCR-485, when required by contract, has been completed and signed. 

 
_____ The last sheet of the bid sheets of SECTION 905--PROPOSAL has been signed. 

 
_____ Combination Bid Proposal of SECTION 905--PROPOSAL has been completed 

for each project which is to be considered in combination (See Subsection 
102.11). 

 
_____ Equal Opportunity Clause Certification, when included in contract, has been 

completed and signed. 
 
_____ The Certification regarding Non-Collusion, Debarment and Suspension, etc. has 

been executed in duplicate. 
 
_____ A certified check, cashier's check or bid bond payable to the State of Mississippi 

in the principal amount of 5% of the bid has been included with project number 
identified on same.  A bid bond has been signed by the bidder and has also been 
signed or countersigned by a Mississippi Resident Agent for the Surety with 
Power of Attorney attached. 

 
_____ Non-resident Bidders:  ON STATE FUNDED PROJECTS ONLY, a copy of the 

current laws regarding any preference for local Contractors from State wherein 
domiciled has been included.  See Subsection 103.01, Mississippi Standard 
Specifications for Road and Bridge Construction, and Section 31-7-47, MCA, 
1972 regarding this matter.  

 
Return the proposal and contract documents in its entirety in a sealed envelope.  DO NOT 
remove any part of the contract documents; exception - an addendum requires substitution of 
second sheet of Section 905.  A stripped proposal is considered as an irregular bid and will be 
rejected. 
 
Failure to complete any or all of the applicable requirements will be cause for the proposal to be 
considered irregular.   
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
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PROJECT:                       RENOVATIONS TO REST AREA BUILDNGS ON 
 I-55 (NORTHBOUND) NEAR WEST,  
 HOLMES COUNTY, MISSISSIPPI 
 
PROJECT NUMBER:      BWO-3132-26(002) 501920 
      
DATE:   AUGUST 4, 2008       
 
DESCRIPTION A:    This Work shall consist of minor site work and all construction work 
necessary in renovating the Rest Area Buildings on I-55 Northbound near West in Holmes 
County, Mississippi, in accordance with these Specifications and conforming with the Drawings. 
 
It is the intention of these Specifications to provide the necessary items and instruction for a 
complete building including all code compliance. Omission of items or instruction necessary or 
considered standard good practice for the proper installation and construction of the building shall 
not relieve the Contractor of furnishing and installing such items and conforming to the building 
codes having jurisdiction. 
 
DIVISION 00 PROCUREMENT AND CONTRACTING REQUIREMENTS 
SECTION 00 01 10 TABLE OF CONTENTS 
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SECTION 01 42 19 REFERENCE STANDARDS 
SECTION 01 43 00  QUALITY ASSURANCE 
SECTION   01 45 29 TESTING LABORATORY SERVICES 
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SECTION   01 50 00 TEMPORARY FACILITIES AND CONTROLS 
SECTION 01 61 15 BASIC PRODUCT REQUIREMENTS 
SECTION   01 62 14 PRODUCT OPTIONS AND SUBSTITUTION PROCEDURES 
SECTION 01 73 29 CUTTING AND PATCHING 
SECTION   01 74 00 CLEANING AND WASTE MANAGEMENT 
SECTION   01 77 00 CLOSEOUT PROCEDURES 
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DIVISION 02 EXISTING CONDITIONS 
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SECTION 03 10 00 CONCRETE FORMING AND ACCESSORIES  
SECTION 03 20 00 CONCRETE REINFORCING 
SECTION 03 30 00 CAST-IN-PLACE CONCRETE 
SECTION 03 54 00 CAST UNDERLAYMENT 
 
DIVISION 04 MASONRY 
SECTION 04 01 25   UNIT MASONRY RESTORATION AND CLEANING 
 
DIVISION 05 METALS 
SECTION 05 50 00 METAL FABRICATIONS 
 
DIVISION 06 WOOD, PLASTICS, AND COMPOSITES 
SECTION 06 10 00 ROUGH CARPENTRY 
SECTION 06 40 00 ARCHITECTURAL WOODWORK 
 
DIVISION 07 THERMAL AND MOISTURE PROTECTION 
SECTION 07 26 00 VAPOR RETARDERS 
SECTION 07 46 34 VINYL SIDING 
SECTION 07 61 00 SHEET METAL ROOFING 
SECTION 07 62 00 SHEET METAL FLASHING AND TRIM   
SECTION 07 65 00 FLEXIBLE FLASHING 
SECTION 07 84 00 FIRESTOPPING 
SECTION  07 92 00  JOINT SEALANTS 
  
DIVISION 08 OPENINGS 
SECTION 08 11 13 HOLLOW METAL DOORS AND FRAMES 
SECTION 08 16 16  AMP COLONIAL DOORS 
SECTION 08 51 13  ALUMINUM WINDOWS 
SECTION 08 71 00 DOOR HARDWARE 
SECTION 08 80 00 GLAZING 
 
DIVISION 09 FINISHES 
SECTION 09 05 15  COLOR DESIGN 
SECTION 09 21 18  SUSPENDED GYPSUM BOARD SYSTEM 
SECTION 09 29 00 GYPSUM BOARD 
SECTION 09 31 13 THIN-SET CERAMIC TILING 
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DIVISION 10 SPECIALTIES 
SECTION 10 11 00 VISUAL DISPLAY SURFACES  
SECTION 10 14 00 SIGNAGE 
SECTION 10 21 15  SOLID PLASTIC TOILET COMPARTMENTS  
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SECTION 10 28 13  TOILET ACCESSORIES 
SECTION 10 44 16  FIRE EXTINGUISHERS 
 
DIVISIONS 11 – 21 (Not Used) 
 
DIVISION 22 PLUMBING 
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SECTION 22 05 19 METERS AND GAGES FOR PLUMBING PIPING 
SECTION 22 05 23 GENERAL-DUTY VALVES FOR PLUMBING PIPING 
SECTION 22 05 29 HANGER AND SUPPORTS FOR PLUMBING PIPING AND  
    EQUIPMENT 
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SECTION 22 13 13 FACILITY SANITARY SEWERS 
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SECTION 22 40 00 PLUMBING FIXTURES 
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DIVISION 23 HEATING, VENTILATING, AND AIR-CONDITIONING 
SECTION 23 05 00 COMMON WORK RESULTS FOR HVAC 
SECTION 23 05 13 COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT 
SECTION 23 05 29 HANGERS AND SUPPORTS FOR HVAC PIPING AND   
    EQUIPMENT 
SECTION 23 05 48 VIBRATION AND SEISMIC CONTROLS FOR HVAC PIPING                                  

                           AND EQUIPMENT 
SECTION 23 05 53 IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT 
SECTION 23 05 93 TESTING, ADJUSTING, AND BALANCING FOR HVAC 
SECTION 23 07 00 HVAC INSULATION 
SECTION 23 09 00 INSTRUMENTATION AND CONTROL FOR HVAC 
SECTION 23 09 93 SEQUENCE OR OPERATIONS FOR HVAC CONTROLS 
SECTION 23 23 00 REFRIGERANT PIPING 
SECTION 23 31 13 METAL DUCTS 
SECTION 23 33 00 AIR DUCT ACCESSORIES 
SECTION 23 34 23 HVAC POWER VENTILATORS 
SECTION 23 37 13 DIFFUSERS, REGISTERS, AND GRILLES 
SECTION 23 63 13 AIR-COOLED REFRIGERANT CONDENSERS 
SECTION 23 82 19 FAN COIL UNITS 
 
DIVISIONS 24 – 25 (Not Used) 
 
DIVISION 26 ELECTRICAL 
SECTION 26 05 00 GENERAL REQUIREMENTS - ELECTRICAL 
SECTION 26 05 10 ELECTRICAL REQUIREMENTS FOR WORK AT EXISTING  
    FACILITIES 
SECTION 26 05 13 CONDUIT 
SECTION 26 05 15 ELECTRICAL DEMOLITION 
SECTION 26 05 19 LOW VOLTAGE CONDUCTORS AND CABLES 
SECTION 26 05 53 ELECTRICAL IDENTIFICATION 
SECTION 26 50 00 LIGHTING FIXTURES AND EMERGENCY LIGHTING UNITS 
 
DIVISIONS 27 – 30 (Not Used)  
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DIVISION 31 EATRHWORK 
SECTION 31 11 00 CLEARING AND GRUBBING 
SECTION 31 20 00 EARTHWORK 
SECTION 31 23 17 TRENCHING, BACKFILING AND COMPACTING 
 
DIVISION 32 EXTERIOR IMPROVEMENTS 
SECTION 32 92 00 FINISH GRADING, SEEDING AND SODDING 
 
DIVISION 33 UTILITIES 
SECTION 33 05 23 BORING AND JACKING 
 
DIVISIONS 34 – 49 (Not Used)   
 
DIVISION 50 MDOT PROCURMENT AND CONTRACTING FORMS 
SECTION 905  PROPOSAL, PROPOSAL SHEET NO. 2-1 AND 2-2 
SECTION  905  COMBINATION BID PROPOSAL 
CERTIFICATE   STATE BOARD OF CONTRACTORS REQUIREMENTS 
CERTIFICATION  STATE NON-COLLUSION CERTIFICATE 
SECTION 902  CONTRACT FORM 
SECTION 903  CONTRACT BOND FORM 
BOND FORM   BID BOND 
PERMIT   HAUL PERMIT FOR BRIDGES WITH POSTED WEIGHT LIMITS 
 

(REVISIONS TO THE ABOVE WILL BE INDICATED ON THE SECOND SHEET   
OF SECTION 905 AS ADDENDA) 

 
 

END OF SECTION 
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LIST OF DRAWING SHEETS 
DOCUMENT 00 01 15 

 
WORKING SHEET 
NUMBER NUMBER DESCRIPTION 
 
 1 TITLE SHEET 
DI-1 2 DETAILED INDEX 
 
A1.1 3 SITE PLAN – NORTHBOUND  
A1.2 4 REST ROOM FACILITIES  
A1.4 5 TYPICAL REST ROOM FACILITIES DEMOLITION &   
  REFLECTED CEILING 
A2.1 6 REST ROOM FACILITIES BUILDING ELEVATIONS 
A2.2 7 REST ROOM FACILITIES ROOM ELEVATIONS 
A4.1 8 REST ROOM FACILITIES DETAIL ELEVATIONS & SECTIONS 
A4.2 9 REST ROOM FACILITIES DETAILS 
A7.1 10 PICNIC SHELTER PLAN AND ELEVATIONS 
A7.2 11 CONCESSION BUILDING PLAN AND ELEVATIONS 
A7.3 12 EQUIPMENT ENCLOSURE 
 
M1.0 13 MECHANICAL LEGEND AND NOTES 
M1.1 14 FLOOR PLAN – MECHANICAL DEMOLITION 
M2.1 15 FLOOR PLAN – MECHANICAL REVISIONS 
M4.1 16 MECHANICAL SCHEDULES AND DETAILS  
 
P1.0 17 PLUMBING LEGEND AND NOTES 
P1.1 18 SITE PLAN – PIPING DEMOLITION 
P1.2 19 FLOOR PLAN – PLUMBING AND PIPING DEMOLITION 
P2.1 20 SITE PLAN – PIPING REVISIONS 
P2.2 21 FLOOR PLAN – PLUMBING AND PIPING REVISIONS 
P3.1 22 PLUMBING SCHEDULES AND DETAILS 
 
E1.1 23 FLOOR PLAN – ELECTRICAL DEMOLITION 
E2.1 24 FLOOR PLAN – ELECTRICAL REVISIONS 
E3.1 25 EXISTING ELECTRICAL SCHEDULES AND RISER DIAGRAM  
E4.1 26 ELECTRICAL SITE PLAN 
E5.1 27 PAVILLION ELECTRICAL PLAN AND ELEVATION 
 
 

END OF DOCUMENT 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 

ADVERTISEMENT FOR BIDS 
SECTION 00 11 13  

 
Sealed bids will be received by the Mississippi Transportation Commission in the Office 
of the Contract Administration Engineer, Mississippi Department of Transportation 
Office Building, Jackson, Mississippi, until 9:30 o’clock A.M., Tuesday, September 23, 
2008. Thereafter bids will be received in the First Floor Auditorium of the Mississippi 
Department of Transportation Office Building, Jackson, Mississippi, until 10:00 o’clock 
A.M., Tuesday, September 23, 2008, and shortly thereafter publicly opened for  
 
Construction necessary in renovating the Rest Area Building on I-55 Northbound near West in 
Holmes County, Mississippi,, known as Project No. BWO-31322-6 (002) 501920. 
 
The attention of bidders is directed to the Contract Provisions governing selection and 
employment of labor. Minimum wage rates have been predetermined by the Secretary 
of Labor and are subject to Public Law 87-581, Work Hours Act of 1962, as set forth in 
the Contract Provisions. 
 
The Mississippi Department of Transportation hereby notifies all bidders that it will 
affirmatively insure that in any contract entered into pursuant to this advertisement, 
disadvantaged business enterprises will be afforded full opportunity to submit bids in 
response to this invitation and will not be discriminated against on the grounds of race, 
color, sex, religion or national origin in consideration for an award. 
 
Drawings and Specifications are on file in the offices of the Mississippi Department of 
Transportation at Yazoo City and Jackson. 
 
Bid or specimen proposals must be acquired from the Contract Administration Engineer 
Division, First Floor of Mississippi Department of Transportation Office Building, 
Telephone (601) 359-7744.  These proposals are available at a cost of Ten Dollars 
($10.00) per proposal. 
 
Plans may be acquired on a cost per sheet basis from MDOT Plans Print Shop, Room 
1100, Administration Building, 401 North West Street, Jackson, Mississippi 39201, 
Telephone (601) 359-7460, FAX (601) 359-7461, E-mail  plans@mdot.state.ms.us.  
 
Bid Bond, signed or countersigned by a Mississippi Resident Agent, with Power of 
Attorney attached or on file with the Contract Administration Engineer of the 
Department, a Cashier’s check or Certified Check for five (5%) percent of bid, payable 
to STATE OF MISSISSIPPI, must accompany each proposal. 
 
The attention of bidders is directed to the provisions of Document 00200 - Instructions to 
Bidders pertaining to irregular proposals and rejection of bids. 
 
                    LARRY L.”BUTCH” BROWN 
(SPWP)             EXECUTIVE DIRECTOR  
 

END OF SECTION 
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INSTRUCTIONS TO BIDDERS 
SECTION 00 21 13 

 
 
PART 1 - GENERAL 
 
1.01 QUESTIONS:  General questions should be directed to the Project Engineer.  Should a 

Bidder find Discrepancies in or omissions from the Drawings or Project Manual, or be in 
doubt as to their meaning, the Bidder should immediately notify the Project Engineer.  
The Contract Administration Engineer will send the Project Engineer’s written 
instruction(s) or interpretation(s) to all known holders of the Documents.  Neither the 
Owner, nor the Project Engineer, will be responsible for any oral instruction or 
interpretation. 

 
1.02 BIDDER’S QUALIFICATIONS: 
 

A. Certificate of Responsibility:  The Mississippi State Board of Contractors is 
responsible for Issuing Certificates of Responsibility to Contractors.  To be awarded a 
Contract for public work, Sections 31-3-15 and 31-3-21 of the Mississippi Code 1972, 
Annotated requires a Contractor to have a current Certificate of Responsibility at bid 
time and during the entire length of the job.  The Certificate of Responsibility number 
issued becomes a significant item in all public bidding. 
 

B. Bid Under $50,000:  If a Bidder submits a bid not exceeding $50,000, no Certificate 
of Responsibility number is required; however, a notation stating the bid does not 
exceed $50,000 must appear on the face of the envelope, or a Certificate of 
Responsibility number. 

 
C. Bid Over $50,000:  Each Bidder submitting a bid in excess of $50,000 must show its 

Certificate of Responsibility number on the bid and on the face of the envelope 
containing the bid. 
 

D. Joint Venture Bid:  When multiple Contractors submit a joint venture bid in excess 
of $50,000, a joint venture Certificate of Responsibility number must be shown on the 
bid and on the face of the envelope containing the bid.  If the Multiple-Contractor joint 
venture has no joint venture Certificate of Responsibility number, each of the 
Contractors participating in the bid must indicate their individual Certificate of 
Responsibility numbers on the bid and on the face of the envelope. 

 
1.03 NON-RESIDENT BIDDER:  When a non-resident Bidder (a Contractor whose principal 

place of Business is outside the State of Mississippi) submits a bid for a Mississippi 
public works project, one of the following is required and shall be submitted with the 
Proposal Form: 
 
A. Copy of Law:  If the non-resident Bidder’s state has a resident Bidder preference 

law, a copy of that law shall be submitted with the Proposal Form. 
 
B. Statement:  If the state has no such law then a statement indicating the State of 

(Name of State) has no resident Contractor preference law shall be submitted with 
the Proposal Form. 

 
1.04 DISQUALIFICATION OF BIDDER:  A Bidder may be disqualified for having defaulted on 

a previous Contract. 
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1.05 CONDITIONS OF WORK:  Each Bidder must fully inform himself of all conditions relating 

to the construction of the Project and employment of labor thereon.  Failure to do so will 
not relieve a successful Bidder of obligations to furnish all material and labor necessary 
to carry out the provisions of the Contract.  Insofar as possible, the Bidder must employ 
methods, or means, which will not cause interruption of, or interference with, the work of 
any other Bidder or Contractor. 

 
1.06 EXAMINATION OF SITE:  All Bidders, including the general Contractor and 

Subcontractors shall visit the building site, compare the Drawings and Project Manual 
with any work in place and informed of all conditions.  Failure to visit the site will in no 
way relieve the successful Bidder from furnishing any materials or performing any work 
required to complete Work in accordance with Drawings and Project Manual (Proposal) 
without additional cost to the Owner. 

 
1.07 LAWS AND REGULATIONS:  The Bidder’s attention is directed to the fact that all 

applicable Mississippi state laws, rules and regulations of all authorities having 
jurisdiction over construction of the Project apply to the Contract. 

 
1.08 OBLIGATION OF BIDDER:  At the bid opening, each Bidder will be presumed to have 

inspected the site, read and become thoroughly familiar with the Drawings and the 
Project Manual (Proposal) including all addenda. 

 
1.09 BID DOCUMENT:  The amount for Bid Document (Proposal) is indicated in the 

advertisement for Bids. Selected plan rooms will be issued one set of documents without 
charge. 

 
 
PART 2 - PROPOSAL FORM 
 
2.01 METHOD OF BIDDING:  Lump sum, single bids received on a general contract will 

include general, mechanical and electrical construction and all work shown on Drawings 
or specified in the Project Manual (Proposal). 

 
2.02 PROPOSAL FORMS:  The Bidder shall make all proposals on forms provided and shall 

fill all applicable blank spaces without interlineation or alteration and must not contain 
recapitulation of the work to be done.  No oral or telegraphic proposals will be 
considered. 

 
2.03 TIME OF COMPLETION:  The Bidder shall agree to commence work on, or before a 

date specified in a written Notice to Proceed and fully complete the Project within the 
calendar days indicated on the Proposal Form. 

 
2.04 SUBSTITUTIONS:  No substitutions, qualifications or redefining of the Specification 

requirements are allowed to be marked on the Proposal Form, unless specifically 
required by the Bid Documents.  Refer to Section 01 62 15 entitled Product Options and 
Substitution Procedures which covers procedures after the award of Contract. 

 
2.05 ADDENDA:  Any addenda to the Drawings or Project Manual issued before or during the 

time of bidding shall be included in the proposal and become a part of the Contract.  
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2.06 BIDDER IDENTIFICATION 
 

A. Signature:  The Proposal Form shall be signed, by any individual authorized to enter 
into a binding agreement for the Business making the bid proposal. 

 
B. Name of Business:  The name appearing on the Proposal Form should be the same 

as the name appearing in the current Mississippi State Board of Contractors Roster. 
 

C. Legal Address:  The address appearing on the Proposal Form should be the same 
address appearing in the current Mississippi State Board of Contractors Roster. 

 
D. Certificate of Responsibility Number(s):  The Certificate of Responsibility 

Number(s) appearing on the Proposal Form should be the same number appearing in 
the current Mississippi State Board of Contractors Roster. 

 
2.07 BID SECURITY:  The Bid Security shall be in the form of a Bid Bond, or a Certified  

Check: 
 

A. Bid Bond:  The Bidder may submit a Bid Bond made out to the STATE OF 
MISSISSIPPI by a Surety licensed in Mississippi in the amount of five percent (5%) of 
the base bid.  The Bidder, the Surety and a Mississippi resident agent shall duly 
execute the Bid Bond. The Project number shall be identified on the Bid Bond.  (No 
standard form is required for the Bid Bond.) 

 
B. Certified Check:  The Bidder may submit a certified check made out to the STATE 

OF MISSISSIPPI in the amount of five percent (5%) of the base bid. The Project 
number shall be identified on the Certified check.   All checks received from Bidders 
will be returned upon request, unless a Bidder is one (1) of the three (3) apparent low 
Bidders.  The three (3) apparent low Bidder’s checks will be held for forty-five (45) 
days, unless a Contract is awarded and executed in less time. 

 
2.08 POWER OF ATTORNEY:  Each bid security must be accompanied by an appropriate 

Power of attorney. 
 
 
PART 3 - SUBMITTING THE PROPOSAL FORM 
 
3.01 SUBMITTAL:  This Proposal, which includes the Bid Forms and Specifications, must 

have all applicable parts completely filled out and delivered in its entirety to the address 
indicated on the Advertisement for Bids prior to the time and date stated. 

 
A. DO NOT remove any part of the Contract Documents (Exception – An addendum 

requires substitution of second sheet of Section 905 (Proposal Forms).  
 
B. Failure to complete all of the applicable requirements may be cause for the Proposal 

to be considered irregular. 
 
C. A stripped Proposal that is not re-assembled in its correct order is considered 

as an irregular bid and will be rejected. 
 

D. The Proposal shall be submitted and sealed in the opaque envelope provided and 
mailed or hand-delivered.   

 
If the Bid is mailed, the bid envelope shall be placed inside a second envelope to prevent 
inadvertent premature opening of the Proposal.  The second mailing envelope shall have 
the notations “SEALED BID ENCLOSED” on the face thereof.  

9



 
Project Number BWO-3132-26(002) 501920 

MDOT – 3rd District – Holmes  00 21 13-4 Instruction to Bidders 

3.02 MODIFICATION TO BID:  A Bidder may not modify the bid prior to the scheduled closing 
time indicated in the Advertisement for Bids in the following manner: 

 
A. Notification on Envelope:  A modification may not be written on the outside of the 

sealed envelope containing the bid. 
 
B. Facsimile:  A facsimile (fax) will not be acceptable. 

 
3.03 WITHDRAWAL OF BID:  Any bid may be withdrawn prior to the scheduled time for 

opening of bids.  However, bids may not be withdrawn until sixty (60) days after bid 
opening. 

 
 
PART 4 - BID OPENING AND AWARD OF CONTRACT 
 
4.01 OPENING OF BIDS:  Bids will be publicly opened shortly after the time stated in the 

advertisement for Bids.  Bidder representatives are invited; however, attendance is not 
mandatory. 

 
4.02 IRREGULARITIES:  The omission of any information requested on the Proposal Form 

may be considered as an informality, or irregularity, by the awarding public body when in 
their opinion the omitted information does not alter the amounts contained in the 
submitted bid proposal, or place other Bidders at a disadvantage. 

 
4.03 PROTEST:  Any protest must be delivered in writing to the Owner within twenty-four (24) 

hours after the bid opening. 
 
4.04 ERRORS:  Any claim of error and request for release from bid must be delivered in 

writing to the Owner within twenty-four (24) hours after the bid opening.  The Bidder shall 
provide sufficient documentation with the written request clearly proving an error was 
made. 

 
4.05 AWARD OF CONTRACT:  The Owner reserves the right to reject any, or all bids.  A 

Contract will be awarded on the basis of the low base bid, or low combination of base bid 
and those alternates selected by the Owner in any order determined to be in the best 
interest of the Mississippi Transportation Commission and which produces a total within 
available funds. 

 
4.06 FAILURE TO ENTER INTO A CONTRACT:  The Bidder shall forfeit the Bid Security to 

the Owner as liquidated damages for failure, or refusal, to execute and deliver the 
Contract, Bond and Certificate of Insurance within the required ten (10) days after notice 
of the acceptance of the bid. 

 
4.07 SECURITY FOR FAITHFUL PERFORMANCE:  Simultaneously, with delivery of the 

executed Contract, the Contractor shall furnish a Surety Bond, or Bonds, as security for 
faithful performance, the payment of all persons performing labor on the project and 
furnishing materials in connection with this Contract.  The Surety on such Bond or Bonds 
shall be a duly authorized surety company satisfactory to the Owner and meeting all of 
the following requirements: 

 
A. Licensed at the time of award by the State of Mississippi’s Commissioner of 

Insurance for the purpose of providing surety. 
 
B. Listed at the time of award in the Department of the Treasury’s Federal Register as a 

company holding certificates of authority as acceptable sureties on Federal Bonds, 
commonly referred to as the Treasury List. 
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C. All Bonds shall be executed on the form provided in the Project Manual under 
Section 00 61 00 entitled Bond Forms. 

 
D. A Mississippi resident agent with the name and address typed, or lettered legibly 

shall countersign all Bonds. 
 

E. All Bonds must be accompanied by an appropriate Power of Attorney. 
 
 
PART 5 - BIDDER’S CHECKLIST 
 
5.01 PROPOSAL FORM 
 

Base Bid 
(  )  Write in the amount of the base bid in numbers. 
 
Alternates 
(  )  Write in each alternates amount in words and numbers. 
 
Certification Form (State Non-Collusion Certificate) 
 (  )   Certification (regarding Non-Collusion, Debarment and Suspension, etc.) Form has 
been executed in duplicate.  
 
Acceptance 
(  )  Proposal is signed by authorized person. 
(  )  Name of Business as it appears in the current Mississippi State Board of Contractors 
Roster. 
(  )  Legal address of the business listed above. 
(  ) Correct Certificate of Responsibility Number(s) as it appears in the current 
Mississippi State Board of Contractors Roster. 
 
Certificate of Responsibility Number(s) 
(  )   Base Bid is under $50,000 and no number is required. 
(  )  Base Bid is under $50,000 and the statement “bid does not exceed $50,000” is on 
the outside of the sealed envelope. 
(  )   Base Bid is over $50,000 and number is required. 
(  )   Joint Venture and joint venture number is required. 
Or 
(  )   Joint Venture participants’ numbers are required. 
 

5.02 BID SECURITY 
(  )  Included Bid Bond payable to the STATE OF MISSISSIPPI with Project number 
identified thereon, 
Or 
(  )  Included Certified Check payable to the STATE OF MISSISSIPPI with Project 
number identified thereon. 

 
5.03 POWER OF ATTORNEY 

(  )  Included Power of Attorney 
 
5.04 NON-RESIDENT BIDDER 
 

(  )  Attached a Copy of Non-Resident Bidder’s Preference Law 
Or 
(  )  Attached a Statement 
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PART 6 - BIDDER’S CONTACT LIST 
 
6.01 PROPOSAL AND CONTRACT DOCUMENTS:  If the Bidder has any questions 

pertaining to the following specific areas of the Documents, please direct them to the 
following individuals: 

 
 

A. Additional Proposals  Emma Taylor – Contract Administration (601) 359-7744 
 
B. Additional Prints  Clint Wells – MDOT Plans Print Shop (601) 359-7460 
 
C. Bid Forms   B.B. House – Contract Admin. Engineer (601) 359-7730 
 
D. Specifications  Glenn Hall – Construction Engineer (601) 359-7301 
 
E. Drawings   Glenn Hall – Construction Engineer (601) 359-7301 
 
F.   Bidder’s List  & Specimen Proposals are available online at: 
 

    http://www.gomdot.com/Applications/BidSystem/Home.aspx 
 

END OF SECTION  
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SUPPLEMENTARY INSTRUCTIONS TO BIDDERS 
SECTION 00 22 13   

 
Part 1 GENERAL   
 
1.01 WORK IN PROXIMITY OF HIGH VOLTAGE POWER LINES:  Bidders are hereby 

advised of Section 45-15-1, et seq., Mississippi Code of 1972, regarding the performance 
of work in the proximity of high voltage overhead power lines.  It is the Contractor’s 
responsibility to comply with those statutory requirements. 

 
1.02 AGENCY, COMMISSION AND OFFICER NAME CHANGES 
 

A. Whenever the term “Mississippi State Highway Department”, the word “Department”, or 
variations thereof meaning the Mississippi State Highway Department appears in the 
plans, proposal, contract documents, and specifications for highway construction projects, 
in accordance with the laws of the State of Mississippi, it shall mean the “Mississippi 
Department of Transportation. 

 
B. Whenever the term “Mississippi State Highway Commission”, the word “Commission”, or 

variations thereof meaning the Mississippi State Highway Commission appears in the 
plans, proposal, contract documents, and specifications for highway construction projects, 
in accordance with the laws of the State of Mississippi, it shall mean the “Mississippi 
Transportation Commission”. 

 
C. Whenever the term “Director”, or variations thereof meaning the Chief Administrative 

Officer of the State Highway Department appears in the plans, proposal, contract 
documents, and specifications for highway construction projects, in accordance with the 
laws of the State of Mississippi, it shall mean the “Executive Director of the Mississippi 
Department of Transportation.” 
 

1.03 PLANT PEST QUARANTINES INFORMATION:  AT the request of the U. S. Department 
of Agriculture, Plant Pest Control Information Concerning Domestic Quarantines is cited 
as follows: 

 
A. The entire state of Mississippi has been quarantined for the Imported Fire Ants.  Soil and 

soil-moving equipment operating in the state will be subject to plant quarantine 
regulations.  In general, these regulations provide for cleaning soil from equipment before 
it is moved from the state.  Complete information may be secured from the State of 
Mississippi Department of Agriculture and commerce, Bureau of Plant Industry, P.O. Box 
5207, Mississippi State, Mississippi 39762-5207 – Telephone 325-3390. 
 

IMPORTED FIRE AN QUARANTINES 
 
THE FOLLOWING REGULATED ARTICLES REQUIRE A CERTIFICATE OR PERMIT 
FOR MOVEMENT: 
 
1. Soil, separately or with other things, except soil samples shipped to approved 

laboratories*.  Potting soil is exempt, if commercially prepared, packaged and shipped 
in original containers. 

2. Plants with roots with soil attached, except houseplants maintained indoors and not 
for sale.    

3. Grass sod. 
4. Baled hay and straw that have been stored in contact with the soil. 
5. Used soil-moving equipment. 
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6. Any other products, articles, or means of conveyance of any character whatsoever 
not covered by the above, when it is determined by an inspector that they present a 
hazard of spread of the imported fire ant and the person in possession thereof has 
been so notified. 

 
*   Information as to designated laboratories, facilities, gins, oil mils, and processing plants 
may be obtained from an inspector. 

 
Consult your State or Federal plant protection Inspector or your county agent for 
assistance regarding exact areas under regulation and requirements for moving regulated 
articles.  For detailed information see 7 CFR 301.81 for quarantine and regulations. 

  
1.04 FEDERAL BRIDGE FORMULA      
 

A. Bidders are hereby advised that Federal Highway Administration Publication No. FHWA-
MC-94-007, BRIDGE FORMULA WEIGHTS, dated January 1994, is made a part of this 
contract when applicable. 

 
Prior to the preconstruction conference, the Contractor shall advise the Engineer, in 
writing, what materials, if any, will be delivered to the jobsite via Interstate route(s). 
 
Copies of the BRIDGE FORMULA WEIGHTS publication may be obtained by contacting: 

 
Federal Highway Administration 
400 7th Street, SW 
Washington, DC  20590 
(202) 366-2212 
or 
http://ops.fhwa.dot.gov/freight/sw/brdgcalc/calc_page.htm  

 
1.05 FUEL TAX APPLICABILITY TO BIDDERS AND CONTRACTORS:  Bidders are hereby 

advised that the Mississippi Code of 1972, section 27-55-301 et seq. requires the use of 
taxed diesel fuel used in performing contracts for construction, reconstruction, 
maintenance, or repair where such contracts are entered into with the State of 
Mississippi, any agency, department, institution, or political subdivision thereof.  Section 
27-55-313 reads as follows: 

 
A. A tax at the rate of Eighteen Cents (18¢) per gallon until the date specified in Section 65- 

39-35, and Fourteen and Three-fourths Cents (14.75¢) per gallon thereafter, is levied 
upon any delivering other motor fuel to a retail dealer, user or any other person for use in 
propelling motor vehicles on the highways of this state and/or for the privilege of engaging 
in the business of selling and delivering other motor fuel to any other person who 
purchases or uses other motor fuel in performing contracts for construction, 
reconstruction, maintenance or repairs, where such contracts are entered into with the 
State of Mississippi, any political subdivision of the State of Mississippi, or any 
department, agency or institution of the State of Mississippi or any political subdivision 
thereof. 

   
B. A tax at the rate described in this section is hereby levied upon any person who 

purchases, receives or acquires any other motor fuel upon which the tax has not been 
paid when such other motor fuel is used for any taxable purpose as set forth in this article.  
A tax at the rate described in this section is hereby levied upon any retailer who 
purchases, receives, or acquires any other motor fuel upon which the tax has not been 
paid when such other motor fuel is sold for use or used for any taxable purpose as set 
forth in this article. 
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C. The commission may adopt rules and regulations providing for the issuance of permits to 
persons performing contracts as hereinabove provided, allowing or requiring said persons 
to purchase other motor fuel for use in performing said contracts without the payment to 
the distributor of the tax imposed hereunder, and providing for such persons to report and 
pay such tax directly to the commission in instances where the commission determines 
that such payment will facilitate and expedite the collection of the tax which may be due 
on such purchases by the permittee.  The distributor is relieved of collecting and remitting 
the taxes specified hereunder, when furnished with a copy of said permit, and the person 
holding the permit shall become liable for such taxes instead of the seller, and the full 
enforcement provisions of this article shall apply in the collection of the tax from the 
permittee.  The commission may require said person to execute and file with the 
commission a good and valid bond in a surety company authorized to do business in this 
state, or with sufficient sureties to be approved by the commission, conditioned that all 
taxes which may accrue to the State of Mississippi under the provisions of this chapter will 
be paid when due.  Provided further, the commission may accept a bond filed under the 
provision of Section 27-65-21, when such bond is conditioned upon the payment of taxes 
hereunder. 

 
D. Any person who shall, while not licensed as a distributor of other motor fuel or retail 

dealer, sell or deliver to other persons any other motor fuel upon which the tax levied by 
this article has not been paid shall be liable for the tax and penalties imposed by this 
article if the person selling or delivering such fuel knows or has reason to know that it will 
be used or sold for a taxable purpose. 

 
E. A retail dealer may, with the approval of the commission, sell or dispense tax free other 

motor fuel.  Said retailer shall comply with all rules and regulations pertaining to retailers 
selling or dispensing tax free other motor fuel.  The commission may require said retailer 
to execute and file with the commission a good and valid bond, in a surety company 
authorized to do business in the state, conditioned that all taxes which may accrue to the 
State of Mississippi under the provisions of this chapter will be paid when due.  Storage 
tanks or pumps located at all such retail dealers’ place of business which are used or to 
be used in storing and dispensing kerosene for lamps, stoves, heaters and domestic 
purposes shall bear the label “not for highway use” of letters of not less than four (4) 
inches in height. 

 
F. When other motor fuel on which the full tax under this section has been paid has been 

Delivered to a retail dealer for sale or to a consumer for use as motor fuel for operating a 
motor vehicle upon the highways of this state, the distributor of other motor fuel who 
made said tax payments and deliveries may pick up and return to his bulk storage facility 
any portion of such other motor fuel which may be unused and claim credit for the amount 
of tax paid on the quantity so returned.  In order to claim credit for the tax on the quantity 
of other motor fuel to be so returned, such distributor shall notify the commission of his 
desire to so return it.  Such transaction shall only be made under the supervision of the 
commission. 

 
G. When dyed diesel fuel and clear diesel fuel are accidentally mixed and the mixture is 

converted to nonhighway use diesel fuel, the distributor or other person owning such 
mixture may claim credit for the highway portion of the tax paid on such mixture.  Proof 
satisfactory to the distributor or other person owning such mixture shall notify the 
commission immediately after gaining knowledge that such accidental mixture has 
occurred. 
 

Bidders/Contractors are required to comply with the provisions of said section, and any revisions 
or amendments thereto, for all work performed under this contract; and be able to substantiate 
compliance when requested by the Mississippi Department of Transportation or the Mississippi 
State Tax Commission. 
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1.06 PROMPT PAYMENT 
 

A. Bidders are hereby advised that the Prime Contractor must pay their subcontractor(s) for 
satisfactory performance of their contracts no later than a specific number of days from 
receipt of payment from the Department.  Therefore, Prime Contractors are hereby 
advised of the following: 

 
1. Within 15 calendar days after receiving payment from the Department for work 

satisfactorily performed, the Prime Contractor shall make prompt payment to all 
sub-contractors or material suppliers for all monies due. 

2. Within 15 calendar days after receiving payment from the Department for work 
satisfactorily completed, the Prime Contractor shall promptly return all retainage 
monies due to all sub-contractors or material suppliers. 

3. The Engineer will have the authority to suspend the Work wholly or in part and to 
withhold payments because of the Contractor’s failure to make prompt payment 
within 15 calendar days as required above, or failure to submit the required OCR-
484 Form, “Certification of Payments to Subcontractors”, which is also designed to 
comply with prompt payment requirements. 

 
1.07 ALTERATIONS IN BIDDING PROCESS 
 

A. Bidders are hereby advised that they may either use the traditional method of entering 
their Bid information by hand on Section 905--Proposal or may insert printed information 
obtained from the available Electronic Bid System (EBS).  

 
B. It is the responsibility of every bidder to check for any addendum or modification to the 

contract document(s) for which they intend to submit a response.  It shall be the bidder’s 
responsibility to be sure they are in receipt of all addenda, pre-bid conference information, 
and/or questions and answers provided at, or subsequent to, the pre-bid conference, if 
any are issued. 
 
The Mississippi Transportation Commission assumes no responsibility for defects, 
irregularities or other problems caused by the use of electronic media.  Operation 
of this electronic media is done at the sole risk of the user. 

 
1.08 CONTRACT TIME 
 

A. It is anticipated that the Notice to Award will be issued by not later than October 14, 2008, 
and the date for Notice to Proceed and Beginning of Contract Time will be November  6, 
2008. 

 
B. The calendar date for completion of this Contract shall be September 30, 2009 which date 

or extended date as provided in Article 8 – TIME shall be the end of contract time. 
 

C. A Construction Schedule as described in Section 01 32 00-Construction Progress 
Documentation of these Specifications will be required. 
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1.09 SUBCONTRACTING 
 

A. The Bidder is specifically advised that any person, firm or other party to whom it proposes 
to award a subcontract must be acceptable to the Owner.  The total allowable subcontract 
amount shall not exceed sixty percent (60%) of the Contract Sum, excluding the value 
of any “Specialty Items” listed below: 
 
 Specialty Items 
 

Standing Seam Roofing & Sheet Metal Items  
 Plumbing Items 
 Heating, Ventilating and Air Conditioning Items 
 Electrical Items 
 
These items are not to be confused with Division 10 – Specialties of the Specifications.  

 
 

END OF SECTION 
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PROPOSAL 
SECTION 00 42 00 

 
PART 1 – GENERAL 
 
1.01 DESCRIPTION 
 

A. Refer to DIVISION 50, SECTION 905 PROPOSAL for the Proposal Form. The form is 
bound in the back of the Project Manual.  

 
B. Comply with requirements in Section 00 21 13 .Instructions to Bidders. 

 
 
PART 2 – PRODUCTS (Not Used) 
 
 
PART 3 – EXECUTION (Not Used) 
 
 

END OF SECTION 
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BID SECURITY FORM  
SECTION 00 43 13    

 
 
PART 1 – GENERAL 
 
1.01 DESCRIPTION 
 

A. Refer to DIVISION 50, BOND FORM, for Bid Bond Form. The form is bound in the back 
of the Project Manual.  

 
B. Comply with requirements in Section 00 21 13 - Instructions to Bidders. 

 
 
PART 2 – PRODUCTS (Not Used) 
 
 
PART 3 – EXECUTION (Not Used) 
 
 

END OF SECTION 
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STATE NON-COLLUSION CERTIFICATE 
SECTION 00 45 19  

 
 
PART 1 – GENERAL 
 
1.01 DESCRIPTION 
 

A. Refer to DIVISION 50, CERTIFICATION, for State Non-Collusion Certificate Form. The 
form is bound in the back of the Project Manual.  

 
B. Comply with requirements in Section 00 21 13 .Instructions to Bidders. 

 
 
PART 2 – PRODUCTS (Not Used) 
 
 
PART 3 – EXECUTION (Not Used) 
 
 

END OF SECTION 
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STATE BOARD OF CONTRACTORS REQUIREMENTS   

SECTION 00 45 47  
 
 

PART 1 – GENERAL 
 
1.01 DESCRIPTION 
 

A. Refer to DIVISION 50, CERTIFICATE, for State Board of Contractors Requirements 
Certificate Form. The form is bound in the back of the Project Manual.  

 
B. Comply with requirements in Section 00 21 13 .Instructions to Bidders. 

 
 
PART 2 – PRODUCTS (Not Used) 
 
 
PART 3 – EXECUTION (Not Used) 
 
 

END OF SECTION 
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HAUL PERMIT FOR BRIDGES 

WITH POSTED WEIGHT LIMITS 
SECTION 00 45 48  

 
PART 1 – GENERAL 
 
1.01 DESCRIPTION 
 

A. Refer to DIVISION 50, PERMIT, for Haul Permit for Bridges with Posted Weight Limits 
Form. The form is bound in the back of the Project Manual.  

 
B. Comply with requirements in Section 00 21 13 - Instructions to Bidders. 

 
 
PART 2 – PRODUCTS (Not Used) 
 
 
PART 3 – EXECUTION (Not Used) 
 
 

END OF SECTION 
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AGREEMENT 
SECTION 00 52 00     

 
 
PART 1 – GENERAL 
 
1.01 DESCRIPTION 
 

A. Refer to DIVISION 50, SECTION 902 CONTRACT FORM, for Contract (Agreement) 
Form. The form is bound in the back of the Project Manual.  

 
B. Comply with requirements in Section 00 21 13 - Instructions to Bidders. 

 
 
PART 2 – PRODUCTS (Not Used) 
 
 
PART 3 – EXECUTION (Not Used) 
 
 

END OF SECTION 
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BOND FORMS 
SECTION 00 61 00    

 
 
PART 1 – GENERAL 
 
1.01 DESCRIPTION 
 

A. Refer to DIVISION 50, SECTION 903 CONTRACT BOND FORM, for Contract Bond 
Form. The form is bound in the back of the Project Manual.  

 
B. Comply with requirements in Section 00 21 13 - Instructions to Bidders. 

 
 
PART 2 – PRODUCTS (Not Used) 
 
 
PART 3 – EXECUTION (Not Used) 
 
 

END OF SECTION 
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GENERAL CONDITIONS 
SECTION 00 72 00 

 
Part 1 GENERAL  
 
1.01 DESCRIPTION.  
 

A. The American Institute of Architects AIA DOCUMENT A201-1997, “General Conditions of 
the Contract for Construction”, 1997, Fifteenth Edition, Articles 1 through 14 inclusive, 
except as may be added to or modified herein, is hereby made a part of the Contract 
Documents.  For brevity, AIA DOCUMENT A201-1997 is also referred to in the Contract 
documents as the “General Conditions”. 

 
B. All persons intending to provide goods or services in connection with this Work are 

required to read and understand the referenced document prior to proceeding. 
 

C. See Document 00800-Supplementary Conditions.  In the event of a conflict between the  
AIA DOCUMENT A201-1997, “General Conditions of the Contract for Construction”, 
1997, Fifteenth Edition and Document 00800-Supplementary Conditions, Document 
00800 shall control even if the conflicting provision in the AIA DOCUMENT A201-1997 
“General Conditions of the Contract for Construction” is not expressly deleted or revised 
by reference in Document 00800.  
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SUPPLEMENTARY CONDITIONS 
                                                              SECTION 00 73 00 
 
SUMMARY     
 
1.01 DESCRIPTION 
 

A. Owner:  These supplements are necessary because the Owner is an agency, or political 
subdivision, of the State of Mississippi and occupies a different position from that of the 
usual Owner.  

 
B. Document:  The following supplements modify, change, delete from, or add to the AIA 

DOCUMENT A201-1997, “General Conditions of the Contract for Construction”, 1997, 
Fifteenth Edition.  When any Article of the General Conditions is modified, or deleted, by 
these Supplementary Conditions, the unaltered provisions of that Article, Paragraph, 
Subparagraph, or Clause will remain in effect.  The “General Conditions of the Contract 
for Construction” may also be supplemented or amplified elsewhere in the Contract 
Documents by provisions located in, but not necessarily limited to, Division 1 of the 
Specifications. 

 
1.02 Verification Of Dimensions:  Before ordering any materials or doing any work, the 

Contractor shall verify the dimensions and shall be responsible for the accuracy of such 
dimensions as they affect the Work.  No extra compensation will be allowed on account of 
differences between the dimensions shown on the Drawings and actual dimensions. 

 
1.03 Plans And Specifications:  The Specifications and the Drawings are intended to be in 

agreement with each other, and to be mutually explanatory.  They are also intended to be 
complementary and any Work or material called for by either shall be provided as if called 
for by both. 

 
1.04 Execution Of The Work:  Sections of Division 1 General Requirements govern the 

execution of the Work of all Sections 2-16 of the Specifications. 
 
1.05 Workmanship:  All Work as described or required shall be executed in a neat, skillful 

manner, in accordance with the best-recognized trade practice.  Only competent 
workmen (including the superintendent), who work and perform their duties satisfactorily 
shall be employed on the Project.  When requested by the Project Engineer, the 
Contractor shall discharge and shall not re-employ on the Project, any person who 
commits trespass or who is, in the opinion of the Project Engineer, dangerous, disorderly, 
insubordinate, incompetent, or otherwise objectionable. 

 
1.06 Use Of Site And Facilities:  Contractor shall not allow tradesman, technicians and 

laborers to enter other portions of existing facilities except as predetermined and 
approved by the Project Engineer.  Existing utilities shall not be interrupted unless pre-
approved by the Project Engineer. Parking for construction vehicles shall be in areas 
designated by the Owner at the Pre-construction Conference. 

 
1.07 Utilities:  The Owner will furnish utilities for construction (electricity and water).  

Contractor must use "as- is" or pay for any necessary modifications. 
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1.08 Inspection Of Work:  All materials and each part or detail of the Work are subject to 
inspection by the Project Engineer.  Work performed or materials used by the Contractor 
without supervision, inspection, or written approval by an authorized Department 
representative may be ordered removed and replaced, at Contractor’s expense, if found 
to be defective or noncompliant with the Contract Documents.  No Work shall be 
preformed on Legal Holidays, Sundays or after 5:00 P.M. on week days without prior 
written approval from the Project Engineer. 

 
Article 1 GENERAL PROVISIONS 
 
1.1 BASIC DEFINITIONS 
 
1.1.1 The Contract Documents:  Delete the last sentence of this Subparagraph and substitute                         

following sentence: 
 

The Contract Documents include the Advertisement for Bids, Instructions to Bidders, 
Notice to Bidders, Proposal Form, sample forms and all portions of addenda issued prior 
to execution of the Contract. 
 

1.6 OWNERSHIP AND USE OF DRAWINGS,  
SPECIFICATION AND OTHER INSTRUMENTS OF SERVICE 

  
1.6.1 Add a new sentence at the end of this Subparagraph: 
 

This Paragraph in no way supersedes the Owner’s document rights set forth in the 
“Engineering Services Contract" Agreement Between the Owner and the Professional. 

 
Article 2 OWNER 
 
2.1 GENERAL 
 
2.1.1 Change this Subparagraph to read as follows: 
 

The Owner, as used in these Documents, refers to the Mississippi Transportation 
Commission, a body Corporate of the State of Mississippi, acting by and through the duly 
authorized Executive Director of the Mississippi Department of Transportation for the 
benefit of the Department for which the Work under this Contract is being performed.  
The Owner is the entity identified as such in the Agreement and is referred to throughout 
the Contract Documents as if singular in number.  The Owner’s representative, who shall 
have express authority to bind the Owner with respect to all matters requiring the Owner’s 
approval or authorization, is the individual who signed the Construction Contract for the 
Owner.  The term “Owner” means the Owner or the Owner’s authorized representative. 
 

2.2.5 Change this Subparagraph to read as follows: 
 

After the Contract is executed by the Executive Director, the Contractor will receive free of 
charge two bound copies of the Project Manual (Proposal and Contract Documents) (one 
executed and one blank), and five full-scale copies of the Drawings and two half-scale 
copies.  The Contractor shall have available on the Project Site at all times one copy each 
of the Contract Drawings and the Project Manual (Proposal). 
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Article 3  CONTRACTOR 
 
3.3 SUPERVISION AND CONSTRUCTION PROCEDURES 
 
3.3.1 Change the last sentence to read as follows: 
 

If the Contractor is then instructed to proceed with the required means, methods, 
techniques, sequences or procedures without acceptance of changes proposed by the 
Contractor, the Owner and Professional shall be responsible for any resulting loss or 
damage. 
 

3.18 INDEMNIFICATION 
 
3.18.3 Add a new Subparagraph as follows: 
 

The Contractor agrees to defend, hold harmless and indemnify the Owner against all 
claims or demands caused by the Contractor’s acts or omissions. 

 
Article 4 ADMINISTRATION OF THE CONTRACT 
 
4.1 ARCHITECT 
 
4.1.4 Add a new Subparagraph as follows: 
 

The term “Architect,” “Engineer,” “Professional”, or “Consultant” as used in these 
Documents refers to the Professional firm who has been directed by the Owner to design 
and inspect construction of this Project.  
  

4.1.5 Add a new Subparagraph as follows: 
 

The term “Project Engineer” as used in these Documents refers to the Mississippi 
Department of Transportation Executive Director’s authorized representative.  The term 
“MDOT Architect” is the representative for the MDOT Architectural Services Unit and is an 
advisor to the Project Engineer. 
 

4.5 MEDIATION 
 
4.5.1 Delete this Subparagraph in its entirety. 
 
4.5.2 Delete this Subparagraph in its entirety. 
 
4.5.3 Delete this Subparagraph in its entirety. 
 
4.6 ARBITRATION 
 
4.6.1 Delete this Subparagraph in its entirety. 
 
4.6.2 Delete this Subparagraph in its entirety. 
 
4.6.3 Delete this Subparagraph in its entirety. 
 
4.6.4 Delete this Subparagraph in its entirety. 
 
4.6.5 Delete this Subparagraph in its entirety. 
 
4.6.6 Delete this Subparagraph in its entirety. 
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4.7 Add a new Paragraph as follows: 
 

ARBITRATION PROCEDURES FOR THE MISSISSIPPI TRANSPORTATION 
COMMISSION 
 
All matters of dispute arising out of any agreement with the Mississippi Transportation 
Commission for planning, design, engineering, construction, erection, repair, or alteration 
of any building, structure, fixture, road, highway, utility or any part thereof, or any 
agreement with the Mississippi Transportation Commission for architectural, engineering, 
surveying, planning, and related professional services which provides for mediation or 
arbitration, shall comply with the following course for resolution.  No arbitration hearing 
shall be granted on any claim in excess of One Hundred Thousand Dollars ($100,000.00). 
 

4.7.1 Add a new Subparagraph as follows: 
 

CONDITIONS PRECEDENT TO ARBITRATION 
 

  .1 The aggrieved party must first notify opposing party in writing in detail of the matter(s) in 
dispute, the amount involved and the remedy sought.  Such writing shall include copies of 
any documents, writings, plans, or other matter pertinent to the resolution of the dispute.  
The Chief Engineer of the Mississippi Department of Transportation, or his authorized 
representative, and a principal of the opposing party shall be the proper parties for such 
notice and shall be active parties in any subsequent dispute resolution. 

 
.2 If the dispute cannot be satisfactorily resolved, within thirty (30) days of the complaint 

being rejected in writing by either party, notice by certified mail shall be given to the 
Project Engineer.  A copy of the notice shall be sent by certified mail to the opposing 
party.  Such notice shall be in writing setting forth in detail the matter(s) in dispute, the 
amount involved, the remedy sought and state that informal resolution between the 
parties cannot be reached.  Such writing shall include copies of any documents, writings, 
plans, or other matter pertinent to the resolution of the dispute.  Opposing party shall have 
the opportunity to set forth in writing a rebuttal with pertinent documents attached.  At the 
sole discretion of the Project Engineer, oral testimony may be had on the matter. 

 
4.7.2 Add a new Subparagraph as follows: 
 

REQUESTS FOR ARBITRATION: Within thirty (30) days of a claim being rejected in 
writing by the Project Engineer, either party may request arbitration.  Notices for requests 
for arbitration shall be made in writing to the Chief Engineer of the Mississippi Department 
of Transportation, P. O. Box 1850, Jackson, Mississippi 39215-1850.  Such notice shall 
set forth in detail the matter(s) in dispute, the amount involved, and the remedy sought.  A 
copy of the request shall be mailed to the opposite party.  The party requesting arbitration 
must deposit the sum of two hundred dollars ($200.00) with its request as a deposit 
against costs incurred by the arbitrators.  Each party will be notified in writing in any 
manner provided by law of certified mail not less than twenty (20) days before the hearing 
of the date, time and place for the hearing.  Appearance at the hearing waives a party’s 
right to notice. 
 

4.7.3 Add a new Subparagraph as follows: 
 

SELECTION OF ARBITRATORS:  Upon request for arbitration, a panel of three (3) 
arbitrators shall be chosen.  The Chief Engineer of the Mississippi Department of 
Transportation shall appoint one (1) member.  One (1) member shall be appointed by the 
Executive Director of a professional or trade association that represents interests similar 
to that of the non-state party.  The first two shall appoint the third member. 
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4.7.4 Add a new Subparagraph as follows: 
 

HEARINGS:  All hearings shall be open to the public.  All hearings will be held in Jackson, 
Mississippi, unless the parties mutually agree to another location.  The hearings shall be 
conducted as prescribed by Mississippi Code 1972, Annotated, Sections 11-15-113, 
11-15-115, and 11-15-117.  A full and complete record of all proceedings shall be taken 
by a certified court reporter.  The scheduling and cost of retaining the court reporter shall 
be the responsibility of the party requesting arbitration.  The costs of transcription of the 
record shall be the responsibility of the party requesting such transcript.  No arbitration 
hearing shall be held without a certified court reporter.  Deliberations of the arbitrators 
shall not be part of the record. 

 
4.7.5 Add a new Subparagraph as follows: 
 

AWARDS:  Awards shall be made in writing and signed by the arbitrators joining in the 
award.  A copy of the award shall be delivered to the parties by certified mail. 

 
4.7.6 Add a new Subparagraph as follows: 
 

FEES AND EXPENSES:  Reasonable fees and expenses, excluding counsel fees, 
incurred in the conduct of the arbitration shall be at the discretion of the Arbitrator except 
each party shall bear its own attorney’s fees and costs of expert witnesses. 

 
4.7.7 Add a new Subparagraph as follows: 
 

MODIFICATIONS, CONFIRMATIONS, AND APPEALS: All modifications, confirmations 
and appeals shall be as prescribed by Mississippi Code 1972, Annotated, Section 11-
15-123 et seq.  All awards shall be reduced to judgment and satisfied in the same manner 
other judgments against the State are satisfied. 

 
4.7.8 Add a new Subparagraph as follows: 
 

SECRETARY FOR THE ARBITRATORS:  All notices, requests, or other correspondence 
intended for the arbitrators shall be sent to the Chief Engineer, Mississippi Department of 
Transportation, P. O. Box 1850, Jackson, Mississippi 39215-1850. 

 
Article 5 SUBCONTRACTORS 
 
No supplementary conditions. 
 
Article 6  CONSTRUCTION BY OWNER OR BY SEPARATE CONTRACTORS 
 
No supplementary conditions. 
 
Article 7 CHANGES IN THE WORK 
 
7.1 GENERAL 
 
7.1.1 Replace the words “Change Order” with the words “Supplemental Agreement”. 
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7.2  CHANGE ORDERS 
 
7.2.3 Add a new Subparagraph as follows: 

The maximum cost included in a Change Order (Supplemental Agreement) for profit and 
overhead is limited to twenty percent (20%) of the total of the actual cost for materials, 
labor and subcontracts. Profit and overhead include:  all taxes, fees, permits, insurance, 
bond, job superintendent, job and home office expense.  All Subcontractors shall 
acquiesce to the same requirements when participating in a Change Order (Supplemental 
Agreement). 

 
Article 8 TIME 
 
8.1  DEFINITIONS 
 
8.1.1 Change this Subparagraph to read as follows: 
 

Unless otherwise provided, Contract Time is the period of time, including authorized 
adjustments, allotted in the Contract Documents for Completion of the Work. 
 

8.1.3 Change this Subparagraph to read as follows: 
 

The Date of Completion is the date certified by the Project Engineer and approved by the 
Owner in accordance with Paragraph 9.8 entitled “Substantial Completion.” 
 

8.3 DELAYS AND EXTENSIONS OF TIME 
 
8.3.1 Change this Subparagraph to read as follows: 
 

If the Contractor is delayed at any time in the commencement or progress of the Work by 
any act of neglect of the Owner or Project Engineer, or by any employee or either, or by 
changes ordered in the Work, or by labor disputes, fire, unusual delay in deliveries, 
unavoidable casualties or any causes beyond the Contractor’s control, or by any other 
causes which the Project Engineer determines may justify the delay, then the Contract 
time may be extended by Change Order for such reasonable time as the Engineer may 
determine, subject to the Owner’s approval.  Any claim for loss or any delay occasioned 
by any separate Contractor, or Subcontractor, shall be settled between the Contractor and 
such other separate Contractor, or Subcontractors. 

 
Article 9 PAYMENTS AND COMPLETION 
 
9.3  APPLICATIONS FOR PAYMENT 
 
9.3.1 Add a new sentence to the end of this Subparagraph: 
 

The form of Application for Payment will be AIA Document G702, Application and 
Certification for Payment, supported by AIA Document G703, Continuation Sheet, or a 
computer generated form containing similar data. 

 
9.3.1.3 Add a new Clause to Subparagraph 9.3.1 as follows: 
 

The Owner will retain five percent (5%) until the Work is at least fifty percent (50%) 
complete, on schedule, and satisfactory in the Project Engineer’s opinion, at which time 
fifty percent (50%) of the retainage held to date shall be returned to the Contractor for 
distribution to the appropriate Sub-Contractors and Suppliers.  Future retainage shall be 
withheld at the rate of two and one half percent (2 1/2%) of the amount due the Contractor 
on account of progress payments. 
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9.3.1.4 Add a new Clause to Subparagraph 9.3.1 as follows: 
 

The Contractor must submit each month with this Application for Payment a separate 
letter stating that he is requesting an extension of time or that he had no need for an 
extension for that period of time.  No payment on a monthly application will be made until 
the letter is received.  Complete justification such as weather reports or other pertinent 
correspondence must be included for each day’s request for extension.  A Contractor’s 
letter, or statement, will not be considered as adequate justification.  The receipt of this 
request and data by the Owner will not be considered as Owner approval in any way. 

 
9.3.2.1 Add a new Clause to Subparagraph 9.3.2 as follows: 
 

Payment on materials stored at some location other than the building site, may be 
approved by the Project Engineer and the Owner after the Contractor has submitted the 
following items: 
 

.1 An acceptable Lease Agreement between the General Contractor and the owner of the 
land, or building, where the materials are located. 

 
        .2 Consent of Surety, or other acceptable Bond, to cover the materials stored off-site. 
 
        .3 All Perils Insurance coverage for the full value of the materials stored off-site. 
 
        .4 A Bill of Sale from the Manufacturer to the General Contractor for the stored materials. 
 
        .5 A complete list and inventory of materials manufactured, stored and delivered to the 

storage site and of materials removed from the storage site and delivered to the job site. 
 

.6 A review by the Project Engineer of the materials stored off-site prior to release of 
payment. 

 
        .7 Guarantee no storage costs, additional delivery fees, or subsequent costs to the Owner. 
 

. 8 List of stored items shall be sent to the Chief Engineer for his approval prior to payment of 
stored materials. 

 
9.3.2.2  Add a new Clause to Subparagraph 9.3.2 as follows: 
 

Payment for materials stored at the building site, may be approved by the Project 
Engineer and the Owner after the Contractor has submitted the following items: 
 

 .1 A Bill of Sale from the Manufacturer to the General Contractor for the stored materials. 
  
 .2 List of stored items shall be sent to the Chief Engineer for his approval prior to payment of 

stored materials. 
 
 .3 List of stored items shall be sent to the Chief Engineer for his approval prior to payment of 

stored materials. 
 
9.6  PROGRESS PAYMENTS 
 
9.6.8 Add a new Subparagraph as follows: 
 

The amount retained by the Contractor from each payment to each Subcontractor and 
material supplier will not exceed the percentage retained by the Owner from the 
Contractor. 
 

74



 
Project Number BWO-3132-26(002) 501920 

MDOT – 3rd District – Holmes  00 73 00-8 Supplementary Conditions 

9.7 FAILURE OF PAYMENT 
 
9.7.1 Change this Subparagraph to read as follows: 
 

The Contractor and the Owner shall be subject to the remedies as prescribed in Section 
31-5-25 of the Mississippi Code 1972, Annotated. 

 
9.8 SUBSTANTIAL COMPLETION 
 
9.8.4 Add a new sentence at the end of this Subparagraph: 
 

Substantial Completion shall not be recognized under this Contract.  The Project Engineer 
shall determine when the building is complete to the point it can be used for its intended 
purpose and occupied.  This date shall be the Date of Completion.  All Warranties and 
Extended Warranties shall use this date as the starting date of Warranty Period. 

 
9.11 LIQUIDATED DAMAGES 
 
9.11.1 Add a new Paragraph as follows: 
 

Time being of the essence and a matter of material consideration thereof, a reasonable 
estimate in advance is established to cover losses incurred by the Owner if the project is 
not substantially complete on the date set forth in the Contract Documents.  The 
Contractor and his Surety will be liable for and will pay the Owner liquidated damages for 
each calendar day of delay until the work is substantially complete as follows: 
 

For More Than  To and Including Per Calendar Day 
$ 0 $ 100,000       $ 140 

 100,000 500,000   200 
 500,000 1,000,000    300 

 1,000,000 2,000,000  400 
 2,000,000 5,000,000  650 
 5,000,000 10,000,000 750 
 10,000,000 -------- 1,400 
 

Article 10 PROTECTION OF PERSONS AND PROPERTY 
 
10.2  SAFETY OF PERSONS AND PROPERTY 
 
10.2.5 Change this Subparagraph to read as follows: 
 

The Contractor shall promptly remedy damage and loss (other than damage or loss 
insured under property insurance required by the Contract Documents) to property 
referred to in Clause 10.2.1.2 and 10.2.1.3 caused in whole or in part by the Contractor, a 
Subcontractor, a Sub-Subcontractor, or anyone directly or indirectly employed by any of 
them, or by anyone for whose acts they may be liable and for which the Contractor is 
responsible for Clauses 10.2.1.2 and 10.2.1.3, except damage or loss attributable to acts 
or omissions of the Owner or Project Engineer and not attributable to the fault or 
negligence of the Contractor.  The foregoing obligations of the Contractor are in addition 
to the Contractor’s obligations under Paragraph 3.18. 

 
10.3 HAZARDOUS MATERIALS 
 
10.3.2 Delete this Subparagraph in its entirety. 
 
10.3.3 Delete this Subparagraph in its entirety. 
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10.4 Delete this Subparagraph in its entirety. 
 
10.5 Delete this Subparagraph in its entirety. 
 
Article 11  INSURANCE AND BONDS 
 
11.1  CONTRACTOR’S LIABILITY INSURANCE 
 
11.1.4 Add a new Subparagraph as follows: 
 

The Contractor’s limits of liability shall be written for not less than the following: 
 
.1   GENERAL LIABILITY: 

Commercial General Liability 
        (Including XCU) 
General Aggregate…………………….…$  1,000,000.00    Aggregate 
Products & Completed Operations……..$  1,000,000.00    Aggregate 
Personal & Advertising Injury………….. $     500,000.00    Per Occurrence 
Bodily Injury & Property Damage……….$     500,000.00    Per Occurrence 
Fire Damage Liability…………………….$       50,000.00    Per Fire 
Medical Expense…………………………$         5,000.00    Per Person 
 

.2   OWNERS & CONTRACTORS PROTECTIVE LIABILITY: 
Bodily Injury & Property Damage……….$  1,000,000.00    Aggregate 
Bodily Injury & Property Damage……….$     500,000.00    Per Occurrence 
 

.3   AUTOMOBILE LIABILITY: 
                        (Owned, Non-owned & Hired Vehicle 
                   Contractor Insurance Option Number 1: 
        Bodily Injury & Property Damage……….$      500,000.00    Per Occurrence 

        (Combined Single Limit) 
Contractor Insurance Option Number 2: 
Bodily Injury……………………………….$     250,000.00    Per Person 
Bodily Injury……………………………….$     500,000.00    Per Accident 
Property Damage………………………...$     100,000.00    Per Occurrence  

 
.4   EXCESS LIABILITY: 
             (Umbrella on projects over $500,000) 
      Bodily Injury & Property Damage ……….$  1,000,000.00   Aggregate 
             (Combined Single Limit) 

 
.5   WORKERS’ COMPENSATION: 
            (As required by Statute) 
      EMPLOYERS’ LIABILITY: 

                   Accident   …………………………………$    100,000.00   Per Occurrence 
                   Disease    …………………………………$    500,000.00   Policy Limit 
                   Disease    …………………………………$    100,000.00   Per Employee 
 
 

.6   PROPERTY INSURANCE: 
Builder’s Risk…………………………….$            Equal to Value of Work 
Or 
Installation Floater………………………$             Equal to Value of Work 
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11.1.5 Add a new Subparagraph as follows: 
 

Furnish one (1) copy of the Standard Construction Contract Certificate of Insurance Form 
for each copy of the Standard Form of Agreement Between Owner and Contractor 
specifically setting forth evidence of all coverage required by Subparagraphs 11.1.1, 
11.1.2 and 11.1.3.  Furnish to the Owner copies of any endorsements that are 
subsequently issued amending limits of coverage. 
 

11.1.6 Add a new Subparagraph as follows: 
 

If the coverages are provided on a claims-made basis, the policy date or retroactive date 
shall predate the Contract: the termination date, or the policy, or applicable extended 
reporting period shall be no earlier than the termination date of coverages required to be 
maintained after final payment. 

 
11.2  OWNER’S LIABILITY INSURANCE 
 
11.2.1 Delete this Subparagraph in its entirety and substitute the following: 
 

The Contractor shall purchase and maintain such insurance as will protect the Owner 
from his contingent liability to others for damages because of bodily injury, including 
death, and property damage, which may arise from operations under this Contract and 
other liability for damages which the Contractor is required to insure under any provision 
of this Contract.  Certificate of this insurance will be filed with the Owner and will be the 
same limits set forth in 11.1.4. 

 
11.3 PROJECT MANAGEMENT PROTECTIVE LIABILITY INSURANCE 
 

Delete this Paragraph in its entirety. 
 

11.4 PROPERTY INSURANCE (BUILDER’S RISK OR INSTALLATION FLOATER) 
 
11.4.1 Change the first line in this Subparagraph to read as follows: 
 

The Contractor shall purchase… 
 
11.4.1.2 Delete this Clause under Subparagraph 11.4.1 in its entirety. 
 
11.4.1.3 Change the following Clause in Subparagraph 11.4.1.3 to read as follows: 
 

If the property insurance requires deductibles, the Contractor shall pay costs not covered 
because of such deductibles. 

 
11.4.2 Delete this Subparagraph in its entirety. 
 
11.4.3 Delete this Subparagraph in its entirety. 
 
11.4.4 Delete this Subparagraph in its entirety. 
 
 
11.4.5 Delete this Subparagraph in its entirety. 
 
11.4.6 Delete this Subparagraph in its entirety. 
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11.4.10 Change this Subparagraph to read as follows: 
 

The Owner as fiduciary shall have power to adjust and settle a loss with Insurers unless 
one of the parties in interest shall object in writing within five (5) days after occurrence of 
loss. 

 
Article 12 UNCOVERING AND CORRECTION OF WORK 
 
No supplementary conditions. 
 
Article 13 MISCELLANEOUS PROVISIONS 
 
No supplementary conditions. 
 
Article 14 TERMINATION OR SUSPENSION OF THE CONTRACT 
 
No supplementary conditions. 

 
 

END OF DOCUMENT 
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SECTION 01 10 00  SUMMARY  
 
 
PART 1 - GENERAL 
 
1.01 WORK COVERED BY CONTRACT DOCUMENTS 
 

A. Work covered by the Contract Documents shall be provided by one (1) General 
Contractor as one (1) Contract to improve the Mississippi Department of Transportation 
Rest Area Buildings on I-55 Northbound near West in Holmes County, Mississippi. 

 
B. Time of Completion:  The completion of this Work is to be on or before the time indicated 

on the Owner and Contractor Agreement. 
 

C. Contractor's Duties: 
 

1. Except as specifically noted, provide and pay for: 
a. Labor, materials, equipment. 
b. Tools, construction equipment, and machinery. 
c. Other facilities and services necessary for proper execution and 

completion of the Work. 
2. Pay legally required sales, consumer, use, payroll, privilege and other taxes. 
3. Secure and pay for, as necessary for proper execution and completion of Work, 

and as applicable at time of receipt of bids: 
a. Permits 
b. Government Fees 
c. Licenses 

4. Give required notices. 
5. Comply with codes, ordinances, rules, regulations, orders and other legal 

requirements of public authorities that bear on performance of Work. 
6. Promptly submit written notice to Project Engineer of observed variance of 

Contract Documents from legal requirements. Appropriate modifications to 
Contract Documents will adjust necessary changes.  Assume responsibility for 
Work known to be contrary to such requirements, without notice. 

7. Enforce strict discipline and good order among employees.  Do not employ on 
Work, unfit persons or persons not skilled in assigned task. 

8. Schedule of Values:  Submit 8 copies to the MDOT Architectural Services Unit a 
Schedule of Values as described in Section 01 29 73 of these Specifications.  
This submittal will be recorded as submittal number one for this Project.  When 
this submittal is approved, a copy will be transmitted to Construction 
Administration to be used to review and compare to amounts submitted on the 
CAD-720 form.  Other copies will be kept by Architectural Services Unit and 
distributed to Project Engineer, MDOT Consultants, and Contractor. 

9. Sub-Contractors List:  Submit 8 copies of a list, acceptable to the MDOT, of all 
subcontractors to be used on the Project within seven (7) days after written notice 
of Contract award by the MDOT.  The list shall include the Firm’s name, contact 
person, street address, e-mail address, telephone and fax numbers. Submit 
original to Contract Administration Division and one copy to the Project Engineer 
and to the MDOT Architect CAD-720 form - REQUEST FOR PERMISSION TO 
SUBCONTRACT for each subcontractor before they are allowed to perform any 
Work. 

10. Coordination:  The Contractor is responsible for the coordination of the total 
Project.  All subcontractors will cooperate with the Contractor so as to facilitate 
the general progress of the Work.  Each trade shall afford all other trades every 
reasonable opportunity for the installation of their Work. Refer to Section 01 31 00 
Project Management & Coordination. 
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1.02 CONTRACTOR'S USE OF PREMISES 
 

A. Confine operations at the site to areas permitted by: 
 

1. Law 
 2. Ordinances 
 3. Permits 

4. Contract Documents 
 5. Owner 
 

B. Do not unreasonably encumber site with materials or equipment. 
 

C. Do not load structure with weight that will endanger structure. 
 

D. Assume full responsibility for protection and safekeeping of products stored on premises. 
 

E. Move any stored products which interfere with operations of MDOT or other Contractors. 
 

F. Obtain and pay for use of additional storage of work areas needed for operations. 
 

G. Limit use of site for work and storage to the area indicated on the Drawings. 

1.03 SPECIFICATION FORMATS AND CONVENTIONS 
 

A. Specification Format: The Specifications are organized into Groups, Subgroups, Divisions 
and Sections using CSI/CSC's "MasterFormat" 2004 Edition numbering system.  

 
1. Division 01: Sections in Division 01 govern the execution of the Work of all 

Sections 02 through 49 in the Specifications.  
 

B. Specification Content: The Specifications use certain conventions for the style of 
language and the intended meaning of certain terms, words, and phrases when used in 
particular situations.  These conventions are as follows: 

 
1. Abbreviated Language: Language used in the Specifications and other Contract 

Documents is abbreviated.  Words and meanings shall be interpreted as 
appropriate.  Words implied, but not stated, shall be inferred as the sense 
requires.  Singular words shall be interpreted as plural, and plural words shall be 
interpreted as singular where applicable as the context of the Contract 
Documents indicates. 

2. Imperative mood and streamlined language are generally used in the 
Specifications.  Requirements expressed in the imperative mood are to be 
performed by Contractor.  Occasionally, the indicative or subjunctive mood may 
be used in the Section Text for clarity to describe responsibilities that must be 
fulfilled indirectly by Contractor or by others when so noted. 

 a. The words "shall," "shall be," or "shall comply with," depending on the 
context, are implied where a colon (:) is used within a sentence or 
phrase. 

 
PART 2 - PRODUCTS (Not Used) 
 
 
PART 3 - EXECUTION (Not Used) 
 
 

80



 
Project Number BWO-3132-26(002) 501920 

MDOT – 3rd District – Holmes  01 10 00-3 Summary  

END OF SECTION 
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SECTION 01 26 00  CONTRACT MODIFICATION PROCEDURES               
     
     
PART 1 - GENERAL 
 
1.01 SCOPE  
 

A. This Section describes the procedures for processing Change Orders (Supplemental 
Agreements) by the Project Engineer and the Contractor. 

 
1.02 CHANGE ORDER PROCEDURES 
 

A. Change Proposed by the Project Engineer:  The Project Engineer may issue a Proposal 
Request to the Contractor which includes a detailed description of a proposed change 
with supplementary or revised Drawings and Specifications and a change in Contract 
Time for executing the change.  The Contractor shall prepare and submit an estimate 
within 10 days. 

 
B. Change Proposed by the Contractor:  The Contractor may propose a change by 

submitting a request for change to the Project Engineer, describing the proposed change 
and it’s full effect on the Work, with a statement describing the reason for the change, and 
the effect on the Contract Sum and Contract Time with full documentation and a 
statement describing the effect on Work by separate or other Contractors. Document any 
requested substitutions in accordance with Section 01 62 14 - Product Options and 
Substitution Procedures. 

 
C. Contractor’s Documentation: 

 
1. Maintain detailed records of Work completed on a time and material basis.  

Provide full information required for evaluation of proposed changes, and 
substantiate costs of changes in the Work. 

2. Document each quotation for a change in cost or time with sufficient data allowing 
evaluation of the quotation. 

3. On request, provide additional data to support computations: 
 
a. Quantities of products, labor, and equipment. 
b. Taxes, insurance and bonds. 
c. Overhead and profit. 
d. Justification for any change in Contract Time. 
e. Credit for deletions from Contract, similarly documented. 
 

4. Support each claim for additional costs, and for work completed on a time and 
material basis, with additional information: 

     
a. Origin and date of claim. 
b. Dates and time work was performed and by whom. 
c. Time records and wage rates paid. 
d. Invoices and receipts for products, equipment, and subcontracts, similarly 

documented. 
 

D. Construction Change Directive:  The Project Engineer may issue a document, approved 
by the Owner, instructing the Contractor to proceed with a change in the Work, for 
subsequent inclusion in a Change Order (Supplemental Agreement).  The document will 
describe changes in the Work, and will designate method of determining any change in 
the Contract Sum or Contract Time.  The change in Work will be promptly executed. 

 
E. Format:  The Project Engineer will prepare 5 originals of the Change Order (Supplemental 

Agreement) using the Mississippi Department of Transportation’s Change Order 
(Supplemental Agreement) Form. 
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F. Types of Change Orders (Supplemental Agreements): 
 

1. Stipulated Sum Change Orders:  Based on Proposal Request and Contractor’s 
fixed price quotation, or Contractor’s request for a Change Order (Supplemental 
Agreement) as approved by the Project Engineer and the MDOT Architect. 

2. Unit Price Change Order:  For pre-determined unit prices and quantities, the 
Change Order (Supplemental Agreement) will be executed on a fixed unit price 
basis.  For unit costs or quantities of units of work, which are not pre-determined, 
execute Work under a Construction Change Directive.  Changes in Contract Sum 
or Contract Time will be computed as specified for Time and Material Change 
Order (Supplemental Agreement). 

3. Time and Material Change Order (Supplemental Agreement):  Submit itemized 
account and supporting data after completion of change, within time limits 
indicated in the Standard Form of Agreement Between the Owner and the 
Contractor.  The Project Engineer will determine the change allowable in Contract 
Sum and Contract Time as provided in the Contract Documents.  The Contractor 
shall maintain detailed records of Work accomplished on Time and Material basis 
and shall provide full information required for evaluation of proposed changes, 
and to substantiate costs for changes in the Work.    

 
G. Execution of Change Order (Supplemental Agreement):  The Project Engineer will issue 

Change Orders (Supplemental Agreements) for signatures of parties as provided in the 
Standard Form of Agreement Between the Owner and the Contractor.  Final execution of 
all Change Orders (Supplemental Agreements) requires approval by the Owner. 

 
H. Correlation of Contractor Submittals:  The Contractor shall promptly revise Schedule of 

Values and the Application for Payment forms to record each authorized Change Order 
(Supplemental Agreement)as a separate line item and adjust the Contract Sum.  Promptly 
revise progress schedules to reflect any change in Contract Time, revise sub-schedules 
to adjust time for other items of Work affected by the change and resubmit.  Promptly 
enter changes in Project Record Documents.     

 
 
PART 2 - PRODUCTS (Not Used) 
 
 
PART 3 - EXECUTION (Not Used) 
 
 

END OF SECTION 
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SECTION 01 29 00  PAYMENT PROCEDURES 
 
 
PART 1 - GENERAL 
 
1.01 METHOD OF MEASUREMENT   
 

A. The method of measurement and payment shall conform to the applicable provisions of 
Article 9 of the AIA Document A201-1997 General Conditions of the Contract for 
Construction. 

 
1.02 APPLICATION FOR PAYMENT 
 

A. Format: 
 

1. Applications for Payments will be prepared on AIA forms G702-Application and 
Certificate for payment and G703-Continuation Sheet; or, a computer generated 
form containing similar data may be used. 

 
B. Preparation of Application: 

 
1. Present required information in type written form. 
2. Execute certification by signature of authorized officer. 
3. Use data from approved Schedule of Values. Provide dollar value in each column 

for each line item for portion of Work performed and for stored products. 
4. List each authorized Change Order as an extension on continuation sheet, listing 

Change Order number and dollar amount as for an original Item of Work. 
5. Prepare Application for Final Payment as specified in Section 01 77 00-Closeout 

Procedures. 
 

C. Submittal Procedures: 
 

1. Submit 3 copies of each Application for Payment to the Project Engineer and one 
copy to the MDOT Architect. 

2. Submit an updated construction schedule with each Application for Payment as 
described in Section 01 32 00-Construction Progress Documentation. 

3. Submit request for payment at intervals agreed upon by the Project Engineer, 
Owner, and Contractor. 

4. Submit requests to the Project Engineer at agreed upon times, or as may be 
directed otherwise. 

 
D. Substantiating Data: 
 

1. Submit data justifying dollar amounts in question when such information is 
needed. 

2. Provide one copy of the data with a cover letter for each submittal. 
3. Indicate the Application number, date and line item number and description. 

 
   1.03 STATEMENTS AND PAYROLLS 
 
 A. The submission by the Contractor of the actual weekly payrolls showing all employees, 

hours worked, hourly rates, overtime hours, etc., or copies thereof, is not required to be 
turned in.  However, each Contractor and Subcontractor shall preserve weekly payroll 
records for a period of three years from the date of Contract completion.   
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B. All Contractor personnel working at the project site will be paid unconditionally and not 
less often than once a week without subsequent deduction or rebate on any account, 
except such payroll deductions as are permitted by regulations, the full amounts of wages 
and bona fide fringe benefits due at time of payment. 

 
C. The payroll records shall contain the name, address, social security number, 

classification, rate of pay, daily and weekly number of hours worked, itemized deductions 
and actual wages paid to each employee. 

 
 D. Upon request, the Contractor will make payroll records available at the project site for 

inspection by the Department Compliance Officer or authorized representative and will 
permit such officer or representative to interview employees on the job during working 
hours. 

 
 E. The Contractor and Subcontractors shall submit Form CAD-880, “Weekly Summary of 

Wage Rates”, each week to the Project Engineer.  The forms may be obtained from the 
Contract Compliance Officer, Contract Administration Division, Mississippi Department of 
Transportation, Jackson, Mississippi. Custom forms, approved by Contract Administration 
Division, may be used in lieu of CAD forms. 

 
 F. The Contractor shall make all efforts necessary to submit this information to the Project 

Engineer in a timely manner.  The Engineer will have the authority to suspend the work 
wholly or in part and to withhold payments because of the Contractor's failure to submit 
the required information.  Submission of forms and payrolls shall be current through the 
first week of the estimate period in order for the Project Engineer to process an estimate. 

 
 
1.04 BASIS OF PAYMENT 
 

A. This Work will be paid for by Contract Sum for the construction in District Three.  The 
Work includes Renovations to Rest Area Buildings on I-55 Northbound near West, 
Holmes County, Mississippi.  The Contract Sum shall be full compensation for all site 
work, for furnishing all materials, and all other Work and effort of whatever nature in the 
construction of the buildings, installation of underground and other equipment, and final 
clean-up of the area.  It shall also be complete compensation for all equipment, tools, 
labor, and incidentals necessary to complete the Work. 

 
B. Payment will be made under: 

 
 MDOT Project No. BWO-3132-26(002) 501920 Lump Sum 

 
         ____________ 
 
TOTAL PROJECT CONTRACT SUM     LUMP SUM 

 
 
PART 2 - PRODUCTS (Not Used) 
 
 
PART 3 - EXECUTION (Not Used) 
 
 

END OF SECTION 
 

85



 
Project Number BWO-3132-26(002) 501920 

MDOT – 3rd District – Holmes  01 29 73-1  Schedule of Values 

SECTION 01 29 73  SCHEDULE OF VALUES 
 
 
PART 1 - GENERAL 
 
1.01 DESCRIPTION 
 

A. Scope:  Submit 6 copies of the Schedule of Values to the MDOT Architect, with a copy of 
the Transmittal Letter to the Project Engineer, at least 10 days prior to submitting first 
Application for Payment.  Upon Project Engineer's request, support the values given with 
data substantiating their correctness.  Payment for materials stored on site will be limited 
to those listed in Schedule of Unit Material Values (refer to Article 9 of the Supplementary 
Conditions for requirements).  Use Schedule of Values only as basis for contractor's 
Application for Payment. 

 
B. The 6 copies of the Schedule of Values will be reviewed as Submittal No. 1.  A copy of 

this submittal will be reviewed by the Architect and Mechanical / Electrical Consultants.  
One copy will be retained by MDOT Architectural Services, one by Mechanical / Electrical 
Consultants, one sent to Contract Administration for use in reviewing requests for 
Permission to Sub-Contract (CAD-720 Form), one sent to the Project Engineer, and two 
returned to the Contractor.  If any extra copies are needed for the Contractor, adjust 
number submitted. 

 
C. Form of Submittal:  Submit typewritten Schedule of Values on AIA Document G703-1992, 

using Table of Contents of this Specification as basis for format for listing costs of Work 
for Sections under Divisions 01 - 49.  Identify each line item with number and title as listed 
in Table of Contents of this Specification. 

 
D. Preparing Schedule of Values: 

 
1. Itemize separate line item costs for each of the following general cost items:  

Performance and Payment Bonds, field supervision and layout, Contingency 
Allowance, temporary facilities and controls, and closeout documents. 

2. Itemize separate line item cost for Work required by each Section of this 
specification.  Breakdown installed cost with overhead and profit. 

3. For each line item, which has installed value of more than $20,000, break down 
costs to list major products for operations under each item; rounding figures to 
nearest dollar.  Make sum of total costs of all items listed in schedule equal to 
total Contract Sum. 

 
E. Preparing Schedule of Unit Material Values: 

 
1. Submit separate schedule of unit prices for materials to be stored on which 

progress payments will be made.  Make form of submittal parallel to Schedule of 
Values with each line item identified same as line item in Schedule of Values.  
Include in unit prices only:  Cost of material, delivery and unloading site, and 
sales tax. 

2. Make sure unit prices (if required) multiplied by quantities equal material cost of 
that item in Schedule of Values. 

 
F. Review and Re-submittal:  After Project Engineer / MDOT Architect's review, if requested, 

revise and resubmit schedule in same manner 
 
 
PART 2 - PRODUCTS (Not Used) 
 
 
PART 3 - EXECUTION (Not Used) 
 
 

END OF SECTION 
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SECTION 01 31 00  PROJECT MANAGEMENT AND COORDINATION 
 
 
PART 1 - GENERAL 
 
1.01 SECTION INCLUDES 
 

A. Scope:  To set forth procedures, conditions and responsibility for coordination of the total 
project. 

 
B. Project Coordinator:  The General Contractor shall designate one individual as Project 

Coordinator (Superintendent), as referred to in the General Conditions.  Prior to beginning 
Work his name, qualifications and address shall be submitted, in writing, to the MDOT 
Executive Director with copies to the Construction Engineer, Contract Administration 
Engineer, District Engineer, Project Engineer and MDOT Architect.  Upon approval, he 
will remain until the Project is completed and cannot be removed during construction 
without just cause and without the written consent of the Project Engineer. 

 
1.02 DEFINITIONS 
 

A. RFI: Request from Contractor seeking interpretation or clarification of the Contract 
Documents.  

 
1.03 SUBMITTALS 
 

A. Key Personnel Names: Within 15 days of starting construction operations, submit a list of 
key personnel assignments, including superintendent and other personnel in attendance 
at Project site.  Identify individuals and their duties and responsibilities; list addresses and 
telephone numbers, including home and office telephone numbers.  Provide names, 
addresses, and telephone numbers of individuals assigned as standbys in the absence of 
individuals assigned to Project.  

 
1.04 DUTIES OF PROJECT COORDINATOR (SUPERINTENDENT) 
 

A. General: 
 

1. Coordination:  Coordinate the work of all subcontractors and material suppliers. 
2. Supervision:  Supervise the activities of every phase of Work taking place on the 

project. 
3. Contractor’s Daily Job Diary:  Submit copy of daily job dairy to Project Engineer 

and MDOT Architect each Monday for previous week. 
4. Electrical:  Take special care to coordinate and supervise the Work of electrical 

and other subcontractors. 
5. Communication:  Establish lines of authority and communication at the job site. 
6. Location: The Project Coordinator (Superintendent) must be present on the job 

site at all times while work is in progress. Superintendent shall advise Project 
Engineer of an intended absence from the work and designate a person to be in 
charge of the Work during such absence. 

7. Permits:  Assist in obtaining building and special permits required for 
construction. 

 
B. Interpretations of Contract Documents 
 

1. Consultation:  Consult with Project Engineer to obtain interpretations. 
 2. Assistance:  Assist in resolution of any questions. 
 3. Transmission: Transmit written interpretations to concerned parties. 
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C. Cessation of Work:  Stop all Work not in accordance with the requirements of the 
Contract Documents. 

 
D. Division One:  Coordinate and assist in the preparation of all requirements of Division One 

and specifically as follows: 
 

1. Enforce all safety requirements. 
2. Schedule of Values:  Assist in preparation and be knowledgeable of each entry in 

the Schedule of Values. 
3. Cutting and Patching:  Supervise and control all cutting and patching of other 

trades work. 
4. Project Meetings:  Schedule with Project Engineer’s approval and attend all 

project meetings. 
5. Construction Schedules:  Prepare and submit all construction schedules.  

Supervise Work to monitor compliance with schedules. 
6. Shop Drawings, Product Data and Samples:  Administer the processing of all 

submittals required by the Project Manual. 
7. Testing:  Coordinate all required testing. 
8. Temporary Facilities and Controls:  Allocate, maintain and monitor all temporary 

facilities. 
9. Substitutions and Product Options: Administer the processing of all substitutions. 
10. Cleaning:  Direct and execute a continuing (daily) cleaning program throughout 

construction, requiring each trade to dispose of their debris. 
11. Project Closeout: Collect and present all closeout documents to the Project 

Engineer.  
12. Project Record Documents:  Maintain up-to-date Project Record Documents. 

 
E. Changes:  Recommend and assist in the preparation of requests to the Project Engineer 

for any changes in the Contract. 
 

F. Application for Payment:  Assist in the preparation and be knowledgeable of each entry in 
the Application and Certificate for Payment. 

 
1.05 COORDINATION AND PROJECT CONDITIONS 
 

A. Coordinate scheduling, submittals, and Work of the various sections of the Project 
Manual to ensure efficient and orderly sequence of installation of interdependent 
construction elements, with provisions for accommodating items installed later. 

 
B.  Verify utility requirements and characteristics of operating equipment are compatible with 

building utilities.  Coordinate work of various sections having interdependent 
responsibilities for installing, connecting to, and placing in service, such equipment. 

 
C. Coordinate space requirements, supports, and installation of Mechanical and Electrical 

Work that are indicated diagrammatically on Drawings.  Follow routing shown for pipes, 
ducts, and conduit, as closely as practicable; place runs parallel with lines of building. 
Utilize spaces efficiently to maximize accessibility for other installations, for maintenance, 
and for repairs. 

 
D. Coordinate completion and clean-up of Work of separate sections in preparation for 

Substantial Completion and for portions of Work designated for Owner's partial 
occupancy, if required. 

 
E. After Owner occupancy of premises, coordinate access to site for correction of defective 

Work and Work not in accordance with Contract Documents, to minimize disruption of 
Owner's activities. 
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1.06 SUBCONTRACTOR'S DUTIES 
 

A. The Subcontractor is responsible to coordinate and supervise his employees in the Work 
accomplished under his part of the Contract. 

 
B. Schedules:  Conduct Work to assure compliance with construction schedules. 

 
C. Suppliers:  Transmit all instructions to his material suppliers. 

 
D. Cooperation:  Cooperate with the Project Coordinator and other subcontractors. 

1.07 REQUESTS FOR INTERPRETATION (RFIs) 
 

A. Procedure: Immediately on discovery of the need for interpretation of the Contract 
Documents, and if not possible to request interpretation at Project meeting, prepare and 
submit an RFI in the form specified. 

1. RFIs shall originate with Contractor.  RFIs submitted by entities other than 
Contractor will be returned with no response. 

2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in 
Contractor's work or work of subcontractors.  

B. Content of the RFI:  Include a detailed, legible description of item needing interpretation 
and the following: 

1. Project name. 
2. Date. 
3. Name of Contractor. 
4. Name of Architect. 
5. RFI number, numbered sequentially. 
6. Specification Section number and title and related paragraphs, as appropriate. 
7. Drawing number and detail references, as appropriate. 
8. Field dimensions and conditions, as appropriate. 
9. Contractor's suggested solution(s).  If Contractor's solution(s) impact the Contract 

Time or the Contract Sum, Contractor shall state impact in the RFI. 
10. Contractor's signature. 
11. Attachments:  Include drawings, descriptions, measurements, photos, Product 

Data, Shop Drawings, and other information necessary to fully describe items 
needing interpretation. 
a. Supplementary drawings prepared by Contractor shall include dimensions, 

thicknesses, structural grid references, and details of affected materials, 
assemblies, and attachments.  

C. Hard-Copy RFIs:  CSI Form 13.2A 

1. Identify each page of attachments with the RFI number and sequential page 
number. 

D. Architect's Action:  Architect will review each RFI, determine action required, and return it.  
Allow seven working days for Architect's response for each RFI.  RFIs received after 1:00 
p.m. will be considered as received the following working day. 

1. The following RFIs will be returned without action: 
a. Requests for approval of submittals. 
b. Requests for approval of substitutions. 
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c. Requests for coordination information already indicated in the Contract 
Documents. 

d. Requests for adjustments in the Contract Time or the Contract Sum. 
e. Requests for interpretation of Architect's actions on submittals. 
f. Incomplete RFIs or RFIs with numerous errors. 

2. Architect's action may include a request for additional information, in which case 
Architect's time for response will start again. 

3. Architect's action on RFIs that may result in a change to the Contract Time or the 
Contract Sum may be eligible for Contractor to submit Change Proposal 
according to Division 1 Section "Contract Modification Procedures." 
a. If Contractor believes the RFI response warrants change in the Contract 

Time or the Contract Sum, notify Architect in writing within 7 days of receipt 
of the RFI response. 

E. On receipt of Architect's action, update the RFI log and immediately distribute the RFI 
response to affected parties.  Review response and notify Architect within seven days if 
Contractor disagrees with response. 

F. RFI Log:  Prepare, maintain, and submit a tabular log of RFIs organized by the RFI 
number.  Submit log the first week of each month. Use CSI Log Form 13.2B. Include the 
following:  

1. Project name. 
2. Name and address of Contractor. 
3. Name and address of Architect.   
4. RFI number including RFIs that were dropped and not submitted. 
5. RFI description. 
6. Date the RFI was submitted. 
7. Date Architect's response was received 
8. Identification of related Minor Change in the Work, Construction Change 

Directive, and Proposal Request, as appropriate. 
 
 

PART 2 - PRODUCTS (Not Used) 
 
 
PART 3 - EXECUTION (Not Used) 
 
 

END OF SECTION 
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SECTION 01 31 19  PROJECT MEETINGS 
    

 
PART 1 - GENERAL 
 
1.01 SECTION INCLUDES 
 

A. Provisions for and procedures related to the required Project Meetings which include, but 
not limited to, the following for each Project Phase: 
 
1. Pre-Construction Meeting. 
2. Periodic Progress Meetings. 

 
1.02 MEETINGS 
 

A. Purpose of Meetings:  Project Meetings shall be held for the following reasons: 
 
1. To establish an understanding of what is expected from everyone involved. 
2. To enable an orderly Project review during the progress of the Work. 
3. To provide for systematic discussion of problems and effect remedies and 

clarifications. 
4. To coordinate the Work. 
5. To review installation procedures and schedules. 

 
1.03 SCHEDULING AND ADMINISTRATION 
 

A. The Project Engineer shall schedule and preside over all meetings throughout the 
progress of the Work. Duties include the following: 
 
1. Review, modify / approve minutes of the previous meeting. 
2. Discuss items that have been done the previous month and anticipated work to 

be done within the next month.  
3. Review Contractor’s Pay Request and resolve questions or conflicts with 

Construction Documents.  
 

B. The Contractor shall attend and administer all meetings throughout the progress of the 
Work.  Duties include the following: 
 
1. Preparation of agenda for meetings 
2. Distribution of agenda and written notice 7 days in advance of date for each 

regularly scheduled meeting. 
3. Make physical arrangements for meetings. 
4. Record the minutes which shall include list of all participants and all significant 

proceedings and, in particular, all decisions, agreements, clarifications, and other 
data related to Project cost, time, and modifications. 

5. Distribute copies of minutes within 7 calendar days to all parties affected by 
decisions made at the meeting. 

6. Follow-up unresolved matters discussed at meetings and promptly effect final 
resolution, especially for work in progress.  Advise all effected parties of result 
and include report of activities in next scheduled meeting. 

 
C. Representatives of Contractor’s, Subcontractor’s, and Supplier’s attending the meetings 

shall be qualified and authorized to act on behalf of the entity each represents. 
 
D. Consultants may attend meetings to ascertain work is expedited consistent with Contract 

Documents and construction schedules. 
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1.04 PRE-CONSTRUCTION MEETING 
 

A. Schedule:  Schedule Pre-Construction Meeting within 10 days after Notice to Proceed. 
 
B. Location:  A central site, convenient for all parties, designated by the Contractor and 

approved by the Project Engineer and the MDOT Architect. 
 

C. Attendance: Attending shall be the Project Engineer and MDOT representatives 
associated with the Project, the MDOT Architect (if requested by the District), his 
Consultants, the General Contractor, all major Subcontractors, and any representatives 
of governmental or other regulatory agencies as required. 

 
D. Minimum Agenda: 

 
1. Distribute and discuss construction schedule prepared by Contractor. 
2. Review critical Work sequencing. 
3. Designate responsibilities. 
4. State procedures for submittals. 
5. State procedures for maintaining record documents. 
6. State procedures for change orders. 
7. State procedures for application of payment. 
8. Coordinate use of premises, including office and storage areas. 
9. List Owner's requirements. 
10. Show clear understanding of Security. 
11. Show clear understanding of Housekeeping procedures.  

 
1.05 PROGRESS MEETINGS 
 

A. Schedule: Progress Meetings will be scheduled monthly.  The Project Engineer will cancel 
the meeting with at least 48 hours notice if a meeting is not necessary for any particular 
month.  

 
B. Place of Project Meetings:  Contractor’s Field Office except as otherwise agreed. 
 
C. Attendance: Attending shall be the Project Engineer or his representative and MDOT 

representatives associated with the Project, the MDOT Architect or his representative (if 
requested by the District) and his Consultants, the General Contractor, and all 
Subcontractors as pertinent to the agenda. 

 
D.  Minimum Agenda: 

 
1. Review, modify / approve minutes of the previous meeting. 
2. Review work progress since last meeting. 
3. Note field observations, problems and decisions. 
4. Identify problems that impede planned progress. 
5. Review off-site fabrication problems. 
6. Revise construction schedule as indicated. 
7. Plan progress during the next work period. 
8. Review submittal schedules; expedite and modify as required. 
9. Review proposed changes, 
10. Review Request for Payment. 
11. Complete other current business. 

 
PART 2 - PRODUCTS & PART 3 - EXECUTION (Not Used)  

 
                                  END OF SECTION 
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SECTION 01 32 00  CONSTRUCTION PROGRESS DOCUMENTATION 
 
 
PART 1 - GENERAL 
 
1.01 DESCRIPTION 
 

A. Scope:  Provide projected Construction Schedules for entire Work and revise monthly to 
show progress through the pay period.  The following is a minimum requirement and 
other type schedules are acceptable with Owner's approval. 

 
B. Form of Schedules:  Prepare in form of horizontal bar chart. 

 
 1. Provide separate horizontal bar column for each trade or operation. 
 2. Order:  Table of Contents of Specifications. 
 3. Identify each column by major Specification section number. 
 4. Horizontal Time Scale:  Identify first work day of each week. 
 5. Scale and Spacing:  To allow space for updating. 
 

C. Content of Schedules: 
 
 1. Provide complete sequence of construction by activity. 
 2. Indicate dates for beginning and completion of each stage of construction. 
 3. Identify Work of logically grouped activities. 

4. Show projected percentage of completion for each item of Work as of first day of 
each month. 

 
D. Updating: 

 
 1. Show all changes occurring since previous submission of updated schedule. 
 2. Indicate progress of each activity and completion dates. 
 

E. Submittals: 
 

1. Submit initial schedules to the Project Engineer / MDOT Architect within 15 days 
after date of Notice to Proceed. 

2. Submit to the Project Engineer / MDOT Architect, periodically updated schedules 
accurately depicting progress to first day of each month. 

3. Submit 2 copies, one to be retained by the Project Engineer and the other 
forwarded to the MDOT Architect. 

 
F. If the Contractor is required to produce two revised construction schedules because of 

lack of progress in the Work, the Owner will notify the Contractor's surety. 
 
 
PART 2 - PRODUCTS (Not Used) 
 
 
PART 3 - EXECUTION (Not Used) 
 
 

END OF SECTION 
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SECTION 01 33 00   SUBMITTAL PROCEDURES 
     
 
PART 1 - GENERAL 
 
1.01 SUMMARY 
 

A. Scope:  Submit to the MDOT Architectural Services Unit shop drawings, product data, 
and samples required by Specification Sections.  DO NOT submit Material Safety Data 
Sheets for approval. FAXED SUBMITTALS WILL NOT BE ACCEPTED. Refer to Section 
01 62 15 – Product Options and Substitution Procedures, for requirements concerning 
products that will be acceptable on this Project.    

 
B. Shop Drawings:  Original (LEGIBLE) drawings prepared by Contractor, subcontractor, 

supplier or distributor which illustrates actual portions of the Work; showing fabrication, 
layout, setting or erection details.  REPRODUCTIONS of the Contract Drawings WILL 
NOT BE ACCEPTABLE.  Minimum requirements for shop drawings shall include the 
following: 

 
1. Prepared by a qualified detailer. 
2. Identify details by reference to sheet and detail numbers shown on Contract 

Drawings. 
3. Minimum sheet size:  8-1/2 inches by 11 inches. 
4. Shop drawings shall be stamped and signed by the Contractor certifying 

accuracy, completeness and compliance with Contract requirements prior to 
submitting to the MDOT Architectural Services Unit. 

 
C. Product Data:  Minimum information submitted shall include the following: 

 
1. Manufacturer's standard schematic drawings:  Modify drawings to delete 

information that is not applicable to the Project.  Supplement standard information 
to provide additional information applicable to Project. 

2. Manufacturer’s catalog sheets, brochures, diagrams, schedules, performance 
charts, illustrations and other standard descriptive data:  CLEARLY MARK each 
copy to identify pertinent materials, products or models.  Show dimensions and 
clearances required. Show performance characteristics and capacities, wiring 
diagrams and controls. 

3. Product Data shall be stamped and signed by the Contractor certifying accuracy, 
completeness and compliance with contract requirements prior to submitting to 
the MDOT Architectural Services Unit. 

 
D. Samples:  Provide physical examples to illustrate materials, equipment or workmanship 

and to establish standards by which completed Work is judged. 
 

1. Provide one copy each of sufficient size and quantity to clearly illustrate functional 
characteristics of products or material with integrally related parts and attachment 
devices and full range of color samples. 

2. Samples remain the property of the Architectural Services Unit until completion of 
construction of the Project. 

3. Samples (except for color samples) will not be required when specified product is 
submitted.  

4. If a specified product color is discontinued, Contractor shall notify Project 
Engineer promptly to determine if it affects other color selections. 
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E. Field Samples and Mock-Ups:  Erect on Project Site at location acceptable to Project 
Engineer.  

  
1. Construct each sample or mock-up complete, including Work of all trades 

required in the finished Work.  Field Samples are used to determine standards in 
materials, color, texture, workmanship, and overall appearance. 

2. Work shall not be allowed using these materials until the mock-up is approved. 
3. The mock-up shall not be destroyed, until after the Work it represents is finished, 

without permission of the Project Engineer. This mock-up shall be used as a 
standard to compare to the Work it represents for color, craftsmanship, overall 
appearance, and how the different materials make up the whole system. 

 
F. Contractor Responsibilities: 

 
1. Review shop drawings, product data, and samples prior to submission. 
2. Verify field measurements, construction criteria, catalog numbers and other data. 
3. Coordinate each submittal with requirements of Work and Contract Documents. 
4. Contractor's responsibility for errors and omissions in submittals is not relieved by 

MDOT Architect’s / Consultant’s review of submittals. 
5. Contractor's responsibility for deviations in submittals from requirements of 

Contract Documents is not relieved by review of submittals unless written 
acceptance of specific deviations is given. 

6. Notify the Project Engineer in writing at the time of submission, of deviations in 
submittals from requirements of Contract Documents. 

7. Order no materials or begin no Work requiring submittals until the return of 
submittals bearing MDOT Architect / Consultant’s stamp and initials indicating 
review. 

 8. After MDOT Architect / Consultant’s review, distribute copies. 
 

G. Submission Requirements: 
 

1. Schedule submission with ample time given to review submittals prior to being 
needed. 

2. Submit 8 copies of shop drawings and product data with additional number of 
copies, if required, by Contractor for distribution. 

3. PARTIAL SUBMITTALS ARE NOT ACCEPTABLE, will be considered non-
responsive, and will be returned without review. 

4. Submit number of samples specified in each Specification Section.  
5. Accompany submittals with transmittal letter, in duplicate, containing data, project 

title and number; Contractor's name and address; the number of each Shop 
Drawings, product data and samples submitted; notification of deviations from 
Contract Documents; and other pertinent data. 

6. Each copy of submittal shall include a cover page with the following requirements: 
  a. Date and revision dates. 
  b. Project title and number. 

c. The names of Project Engineer, Contractor, Supplier, Manufacturer, and 
separate detailer, when pertinent. 

  d. Identification of product or material. 
  e. Relation to adjacent structure or materials and COMPLETE dimensions. 
  f. Field dimensions, clearly identified as such. 
  g. SPECIFICATION SECTION NUMBER. 

h. Applicable standards such as ASTM Number or Federal Specification. 
i. A blank space, 3 inches by 3 inches for the Reviewer’s stamp. 
j. Identification to deviations from Contract Documents. 
k. Contractor's stamp, initialed or signed, certifying the review of submittal, 

verification of field measurements, and compliance with Contract 
Documents. 
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H. Resubmission Requirements: 
    

1. Shop Drawings:  Revise initial Drawings as required and resubmit as specified for 
initial submittal.  Indicate on Drawings, all changes that have been made other 
than those required by the Reviewer. 

2. Product Data and Samples:  Submit new data and samples as required for initial 
submittal. 

 
I. Distribution of Submittals after Review: 

 
1. Distribute copies of Shop Drawings and product data which carry MDOT 

Architect’s / Consultant’s stamp to:  Project Engineer’s File, Architectural Services 
Unit File, Architect’s File(as required) / Electrical / Mechanical / Structural 
Engineer’s File (as required), Materials’ File (if concrete), Contractor's File, Job 
Site File, and Subcontractor, Supplier and/or Fabricator as necessary. 

2. Distribute samples as directed.  The Project Engineer, MDOT Architect and 
Consultant (as required) shall retain one of each.  

 
J. MDOT Architect / Consultants’ Duties: 

 
1. Review submittals with reasonable promptness. 
2. Review for design concept of Project and information given in Contract 

Documents. 
3. Review of separate item does not constitute review of an assembly in which item 

functions. 
4. Affix stamp and initial, or signature, certifying the review of submittal. 
5. Return submittals to the Architectural Services Unit, which will retain one copy 

and forward one copy to the Project Engineer, one copy to the Materials Engineer 
(if concrete), and the remainder to the Contractor. 

6. Retain one copy of reviewed submittals. 
 

K. Delays attributable to untimely submittals, submittals not approved, or time taken to 
resubmit WILL NOT serve as a basis for a Contract Time extension. 

 
L. Acceptance of submittal items will not preclude rejection of these items upon discovery of 

defects in them prior to final acceptance of completed Work. 
 

M. After an item has been accepted, no change in brand, make, manufacturer's catalog 
number, or characteristics will be considered unless: 

 
1. Satisfactory written evidence is presented to and approved by the Project 

Engineer, that manufacturer cannot make scheduled delivery of accepted item, 
or; 

2. Item delivered has been rejected and substitution of a suitable item is an urgent 
necessity, or; 

4. Other conditions became apparent which indicates acceptance of such substitute 
item to be in the best interest of the Owner. 

 
 
PART 2 - PRODUCTS & PART 3 - EXECUTION (Not Used) 
 
 

END OF SECTION 
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SECTION 01 35 16  ALTERATION PROJECT PROCEDURES 
 
 
PART 1 - GENERAL 
 
1.01 SECTION INCLUDE 
 

A. Project coordination and assignment of the work of all Parties and the scheduling of all 
elements of alterations and renovation work by procedures and methods to expedite 
completion of the Work for each Part. 

 
B. The Work to be assigned, coordinated and scheduled includes, but is not limited to, the 

following: 
 
1. The work of each Division and Section of the Specifications as shown on the 

Drawings and in the Specifications. 
2. The procedures and activities required under the provisions of this Section.   

  
1.02 PROJECT COORDINATION 
 

A. Definition:  Project Coordination is the process utilized to guide all participants in the 
Project’s construction and includes assigning, scheduling, expediting, reviewing, and 
modifying, as appropriate, the activities required to produce the total Work to the 
designated quality and within the assigned time. 

 
B. Responsibility:  Except otherwise provided by the Contract Documents, all Project 

Coordination shall be the entire responsibility of the Contractor.  The Contractor shall set 
forth procedures and conditions for coordination of the Work and shall personally be 
responsible for the implementation of the required coordination which shall include the 
following: 

 
1. Communications:  Establish lines of authority and communication at the Job Site. 
2. General Coordination:  Closely coordinate all work of Project participants to effect 

quality construction and steady progress in all phases and aspects of the Work 
with a minimum of delays and interference. 

3. Special Coordination:  Give additional careful attention to the work of the 
following: 

 
a. Mechanical / Electrical Subcontractors and be responsible for the 

following: 
1) Establishment of locations, clearances and precedence for all 

piping, conduit and ductwork (underground and above ceilings). 
2) Submittal of Schematic Drawings giving location and clearance 

information for Architect / Engineer review. 
 

4. Supervision:  Supervise the activities of every phase of the Work of the Project.  
Make frequent inspections of the Work to determine progress and quality; 
proceed immediately to remedy problems and to effect changes needed in the 
construction process and personnel. 

5. Interpretations of Contract Documents: 
 

a. Consultation:  Consult with MDOT Architect to obtain interpretations. 
b. Assistance:  Assist in resolution of any questions. 
c. Stop all work not in accordance with the requirements of the Contract 

Documents. 
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6. Division One:  Coordinate requirements of Division One and specifically as 
follows: 
 
a. Testing:  Coordinate all required testing. Refer to Section 01 45 29. 
b. Temporary Facilities and Controls:  Allocate, maintain and monitor all 

temporary facilities.  Refer to Section 01 50 00. 
c. Cutting and Patching:  Supervise and control all cutting and patching.  

Refer to Section 01 73 29. 
d. Cleaning: Direct and execute a continuing cleaning program throughout 

the construction, requiring each trade to dispose of their own debris, 
except as otherwise provided in the Contract Documents.  Refer to 
Section 01 74 00. 

e. Project Record Documents:  Maintain up-to-date project record 
documents.  Refer to Section 01 78 39. 

 
7. Enforce all safety requirements. 
8. Maintain quality control of all work. 

 
1.03 QUALITY CONTROL 
 

A. Assign all elements of the work to trades qualified to perform each type of work. 
 
B. Patch, repair and refinish existing work using skilled mechanics that are capable of 

matching existing quality of workmanship.  Quality of patched or extended work shall be 
not less than that specified for new work. 

 
1.04 PROJECT MEETINGS 
 

A. When required by Project Engineer / MDOT Architect or by individual Specification 
Sections, convene meetings to coordinate the Work and / or to review conditions at the 
Site and to outline procedures by which the Work will be performed.  Refer to Sections  
01 31 00 and 01 31 19. 

 
B. Require attendance by all affected Parties. 

 
1.05 CONSTRUCTION ACCESS:  Access to construction area for construction materials and 

exit way for demolition debris shall be as directed by the Project Engineer. 
 
1.06 PROTECTION OF WORK 
 

A. Protect from damage, existing finishes, equipment, adjacent work scheduled to remain, 
and all new work. 

 
1. Protect existing and new work from temperature extremes.  Maintain interior work 

above 60 degrees F. 
2. Provide heat and humidity control as needed to prevent damage to existing work 

and new work. 
3. Provide dust partitions as needed to prevent damage to existing work and new 

work. 
 
1.07 CUTTING AND PATCHING 
 

A. Scope:  Provide the necessary cutting, fitting and patching required to complete all 
elements of the Work including, but not limited to, the following procedures: 

 
1. To integrate with other work, to fit properly together. 
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2. To uncover work to provide for installation of ill-timed work. 
3. To remove and replace defective and / or non-conforming work. 
4. To remove installed material for testing. 
5. To provide openings for penetration of mechanical and electrical work. 

 
B. Preparation:  Prior to commencing cutting and patching, examine existing conditions 

(including structure and elements subject to movement) and advise Project Engineer in 
writing of any condition that could be adversely affected by cutting and patching. 

 
1. Submit written request in advance of cutting or alteration that affects: 
 

a. Structural integrity of any element of the Project. 
b. Integrity of weather-exposed or moisture-resistant element. 
c. Efficiency, maintenance, or safety of any operational element. 
d. Visual qualities of sight exposed elements. 
e. Work of User or separate contractor. 

 
2. Include in the request: 
 

a. Identification of Project. 
b. Location and description of affected work. 
c. Necessity for cutting or alteration. 
d. Description of proposed work, and products to be used. 
e. Alternatives to cutting and patching. 
f. Effect on work of User or separate contractor. 
g. Written permission of affected separate contractor. 
h. Date and time work will be executed. 

 
C. Procedures:  Perform cutting and patching as required in Part 3 Execution of this Section. 
 

1. Proceed only when permitted and after temporary supports and other devices are 
in place to ensure structural integrity and to protect other portions of the Project 
from damage. 

2. Execute work by methods to avoid damage to other Work, and which will provide 
appropriate surfaces to receive patching and finishing. 

3. Cut rigid materials using masonry saw or core drill.  Pneumatic tools are not 
allowed without prior approval from the Project Engineer. 

4. Restore work with new products in accordance with requirements of the Contract 
Documents. 

5. Fit work air tight to pipes, sleeves, ducts, conduits and other penetrations through 
surfaces. 

6. At penetrations of fire rated walls, partitions, ceiling, or floor construction, 
completely seal voids with fire rated material, to full thickness of the penetrated 
element. 

7. Refinish surfaces to match adjacent finish.  For continuous surfaces, refinish to 
nearest intersection or natural break.  For an assembly, refinish entire unit. 

 
1.08 WORK RESTRICTIONS 
 

A. Project participants shall not perform any work on any Sunday or any Legal Holidays (as 
defined in Section 3-3-7, Mississippi Code of 1972, Annotated) except as required by 
emergency conditions and approved by the Project Engineer. 

 
B. “No Smoking” shall be observed in the work areas. 
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PART 2 - PRODUCTS  
 
2.01 SALVAGED MATERIALS 
  

A. Coordinate with Project Engineer in identifying salvageable materials.  The Owner has 
first right of refusal for all items. 

 
B. Contractor shall take proper care in removing and placement where directed in 

designated area on Site. 
 

C. Salvage sufficient quantities of cut or removed material to replace damaged work of 
existing construction, when material is not readily obtainable on current market. 

 
1. Items not required for use in repair of existing work to remain shall be discarded if 

of no value to the Owner.  
2. Do not incorporate salvaged or used material in new construction unless 

approved in writing by the Project Engineer. 
 
2.02 PRODUCTS FOR PATCHING, EXTENDING AND MATCHING 

 
A. Provide products or types of construction same as in existing structure, as 

needed to patch, extend or match existing work to make work complete and 
consistent to standards of quality of connected and / or similar adjacent 
construction.  Except otherwise indicated all products shall be new. 

 
B. Where Contract Documents do not define products or standards of workmanship 

in existing construction, Contractor shall determine products by inspection and 
any necessary testing, and upgrade by use of the existing as a sample of 
comparison. 

 
 
PART 3 - EXECUTION 
 
3.01 EXAMINATION 
 

A. Verify that demolition is complete and areas are ready for beginning of repairing, 
refinishing and new construction. 

 
3.02 PREPARATION:  Cut, move, or remove existing construction as necessary for access to 

alterations and renovations work; repair, replace, and restore where existing affected 
construction is to remain a part of final completed work. 

 
3.03 ADJUSTMENTS 
 

A. Where partitions are removed, patch floors, walls, and ceilings for installation of new 
materials. 

 
B. Where removal of partition(s) results in adjacent spaces becoming one space, rework 

floor surfaces and ceilings to provide smooth planes without breaks, steps, or bulkheads. 
 

C. Where extreme change of plane occurs, request instructions from MDOT Architect as to 
method of making transition. 

 
D. Where new work adversely affects existing conditions beyond work limits defined, new 

work shall extend to facilitate proper joining and finishing of work. 
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3.04 DAMAGED SURFACES 
 

A. Patch and replace any portion of an existing finished surface which as a result of this 
construction, is found to be damaged, lifted, discolored, or shows other imperfections, 
with matching material.   

 
1. Provide adequate support of substrate prior to matching the finish. 
2. Refinish patched portions of painted or coated surfaces in a manner to produce 

uniform color and texture over entire surface. 
 

B. Patch and replace any portion of an existing surface to be refinished as a finished surface 
that is found to be damaged, lifted, discolored or show imperfections that renders surface 
or substrate unsuitable for application of new finish material. 

 
1. Refinish patched portion to match existing adjacent surface in order to produce a 

uniform color and texture. 
 

C. Where new or existing wall is patched or damaged, the wall surface shall be patched and 
refinished from base to ceiling and end to end, or nearest natural break, and shall match 
new work in quality. 

 
3.05 TRANSITION FROM EXISTING TO NEW WORK 
 

A. When new work abuts or finishes flush with existing work, make a smooth and 
workmanlike transition.  Patched work shall match existing adjacent work in texture and 
appearance. 

 
B. When finished surfaces are cut in such a way that a smooth transition with new work is 

not possible, terminate existing surface in a neat manner along a straight line at a natural 
line of division. 

 
3.06 CLEANING – PERIODIC AND FINAL 
 

A. General Requirements: 
 

1. Maintain the Project Space, including areas used for passage of Project 
personnel and materials, in a neat, clean and orderly condition at all times. 

2. Do not allow the accumulation of scrap, debris, waste material, and other items 
not required for the Work. 

3. Provide adequate storage for all items awaiting removal from Site, observing all 
requirements for fire prevention and protection of the environment. 

 
B. Periodic Cleaning, as follows: 
 

1. Daily and more often if necessary, inspect the Project Space and pick up all 
scrap, debris, and waste material; remove to designated storage. 

2. At completion of work of each trade, clean area and make surfaces ready for 
work of successive trades. 

3. One each week, more often if necessary, remove all stored waste material and 
legally dispose of off the Site. 

 
   C. Final Cleaning:  Under provision of Section 01 74 00. 
 
 

END OF SECTION 
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SECTION 01420 REFERENCES  
 
 
PART 1 - GENERAL 
 
1.01 SECTION INCLUDES 
 
   A. Identification and purpose of Reference Standards. 

 
B. Administrative procedures and responsibility for the use of Reference Standards. 
 

1.02 DEFINITIONS 
 

A. General:  Basic Contract definitions are included in the Conditions of the Contract. 

B.  “Reviewed”:  The term “Reviewed”, when used in conjunction with Architect's action on 
Contractor's submittals, applications, and requests, is limited to Architect's duties and 
responsibilities as stated in the Conditions of the Contract. 

C. "Directed":  Terms such as "directed," "requested," "authorized," "selected," "approved," 
"required," and "permitted" mean directed by Architect, requested by Architect, and similar 
phrases. 

D. "Indicated":  The term "indicated" refers to graphic representations, notes, or schedules 
on Drawings; or to other paragraphs or schedules in Specifications and similar 
requirements in the Contract Documents.  Terms such as "shown," "noted," "scheduled," 
and "specified" are used to help the user locate the reference. 

E. "Regulations":  The term "regulations" includes laws, ordinances, statutes, and lawful 
orders issued by authorities having jurisdiction, as well as rules, conventions, and 
agreements within the construction industry that control performance of the Work.  

F. "Furnish":  The term "furnish" means to supply and deliver to Project site, ready for 
unloading, unpacking, assembly, installation, and similar operations. 

G. "Install":  The term "install" describes operations at Project site including unloading, 
temporary storage, unpacking, assembling, erecting, placing, anchoring, applying, 
working to dimension, finishing, curing, protecting, cleaning, and similar operations. 

H. "Provide":  The terms “provide" means to furnish and install, complete and ready for the 
intended use.  

I. "Installer":  An installer is Contractor or another entity engaged by Contractor, as an 
employee, subcontractor, or contractor of lower tier, to perform a particular construction 
operation, including installation, erection, application, and similar operations.  

J. The term "experienced," when used with the term "installer," means having successfully 
completed a minimum of five previous projects similar in size and scope to this Project; 
being familiar with the special requirements indicated; and having complied with 
requirements of authorities having jurisdiction. 

1. Using a term such as "carpentry" does not imply that accredited or unionized 
individuals of a corresponding generic name, such as “carpenter”, must perform 
certain construction activities.  It also does not imply that requirements specified 
apply exclusively to tradespeople of the corresponding generic name 
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K. "Project site" is the space available for performing construction activities, either 
exclusively or in conjunction with others performing other work as part of Project.  The 
extent of Project site is shown on the Drawings and may or may not be identical with the 
description of the land on which Project is to be built. 

1.03 IDENTIFICATION AND PURPOSE 
 

A. Identification:  Throughout the Contract Documents are references to nationally known 
and recognized Codes, Reference Standards, Reference Specifications, and similar 
documents that are published by Regulatory Agencies, Trade and Manufacturing 
Associations and Societies, Testing Agencies and others.  References also include 
certain Project Documents or designated portions. 

 
B. Purpose:  All named and otherwise identified “Reference Standards” are “by reference” 

hereby incorporated into these Specifications as though fully written and hereby serve to 
establish specific requirements and pertinent characteristics for materials and 
workmanship as well as methods for testing / reporting on compliance thereto. 

 
1.04 PROCEDURES AND RESPONSIBILITIES 
 

A. Compliance with Laws and Codes of governmental agencies having jurisdiction shall be 
mandatory and take precedence over the requirements of all other Reference Standards.  
For products or workmanship specified by Associations, Trade, or Federal Standards, 
comply with the requirements of the standard, except when supplemented instructions 
indicate a more rigid standard and / or define more precise requirements.  Should 
specified reference standards conflict with regulatory requirements or the Contract 
Documents, request Architect’s clarification before proceeding. 

 
B. The Contractor (including any and all Parties furnishing and / or installing any portion of 

The Work) shall be familiar with the indicated codes and standards.  It shall be the 
Contractor’s responsibility to verify the detailed requirements of the specifically named 
codes and standards and to verify (and provide written certification, when required) that 
the items procured for use in this Work (and their installation, as applicable) meet or 
exceed the specified requirements. 

 
C. When date of Reference Document is not specified, conform to latest edition of said 

Document except when earlier editions are specifically required by Codes.  
 

D. The contractual relationship of the Parties to the Contract shall not be altered from the 
requirements of the Contract Documents by mention or inference otherwise in any 
reference document.    

 
 
PART 2 - PRODUCTS (Not Used) 
 
 
PART 3 - EXECUTION (Not Used) 
 
 

END OF SECTION 
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SECTION 01 43 00  QUALITY ASSURANCE 
 
 
PART 1 - GENERAL 
 
1.01 WORK QUALITY 
 

A. Shop and field work shall be performed by mechanics, craftspersons, artisans, and 
workers skilled and experienced in the fabrication and installation/application of the work 
involved.  The Work of this Project shall be performed in accordance with the Drawings, 
reviewed and approved shop drawings, and these Specifications.  Quality of work shall 
conform to the highest established standards and practices of the various trades involved. 

B. All work shall be erected and installed plumb, level, square, and true, or true to indicated 
angle, and in proper alignment and relationship to the work of other trades.  Finished work 
shall be free from defects and damage. 

C. Nothing specified in these Specifications shall be construed as relieving the Contractor of 
any responsibility for the quality of the finished work.  Surfaces on which specified finishes 
are to be applied shall be in proper condition in every respect for superior finished work 
and long life without defects. 

D. The Contractor’s performance of the work hereunder shall be to the satisfaction of the 
Architect.  The Architect reserves the right to reject materials and work quality which are 
not considered to be up to the accepted high standards of the various trades involved.  
Such inferior material or work quality shall be repaired or replaced, as directed by the 
Architect, at no additional cost to the Owner. 

 
1.02 MANUFACTURERS’ SPECIFICATIONS AND INSTRUCTIONS 
 

A. Unless otherwise indicated or specified, manufactured materials, products, processes, 
equipment, systems, assemblies, and the like shall be erected, installed, or applied in 
accordance with the manufacturers’ instructions, directions, or specifications.  Said 
erection, installation, or application shall be in accordance with printed instructions 
furnished by the manufacturer of the material or equipment concerned for use under 
conditions similar to those at the jobsite.  Two copies of such instructions shall be 
furnished to the Architect, and the Architect’s acceptance therefore shall be obtained 
before work is begun. 

B. Any deviation from the manufacturers’ printed recommendations shall be explained and 
acknowledged as correct and appropriate for the circumstances, in writing, by the 
particular manufacturer. Any deviations must be reviewed by the Architect prior to any 
action by the Contractor.  The Contractor will be held responsible for installations contrary 
to the respective manufacturers’ recommendations. 

 
1.03 SPECIALIST APPLICATOR/INSTALLER 
 

A. Materials, equipment, systems, and assemblies requiring special knowledge and skill for 
the application or installation of such materials, equipment, systems, or assemblies shall 
be applied or installed by the specified product manufacturer or its authorized 
representative or by a skilled and experienced subcontractor qualified and specializing in 
the application or installation of the specified product with at least five years of successful 
experience in the type of work indicated and specified. 
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B. The installation subcontractor shall be approved by the product manufacturer, as 
applicable, and a copy of the installer’s approval letter from the manufacturer shall be 
submitted to the Architect. 

 
1.04 MANUFACTURER’S FIELD SERVICES 
 

A. The manufacturer of a product, system, or assembly which requires special knowledge 
and skill for the proper application or installation of such product, system, or assembly 
shall provide appropriate field or job service at no additional cost to the Contractor or 
Owner.  The manufacturer shall inspect and approve the application or installation work. 

B. The Contractor shall make all necessary arrangements with the manufacturer of the 
products to be installed to provide onsite consultation and inspection services to assure 
the correct application or installation of the product, system, or assembly. 

C. The manufacturer’s authorized representative shall be present at the time any phase of 
this work is started. 

D. The manufacturer shall inspect and approve all surfaces over which, or upon which the 
manufacturer’s product will be applied or installed. 

E. The manufacturer’s representative shall make periodic visits to the site as the work 
proceeds as necessary for consultation and for expediting the work in the most practical 
manner. 

 
1.05 TOLERANCES 
 

A. Walls:  Finished wall surfaces shall be plumb and shall have a maximum variation of 1/8 
inch in 8 feet when a straightedge is laid on the surface in any direction, and no 
measurable variation in any 2-foot direction. 

B. Ceilings:  Finished ceiling surfaces shall present true, level, and plane surfaces, with a 
maximum variation of 1/8 inch in 8 feet when a straightedge and water level are laid on 
the surface in any direction and no measurable variation in any 2-foot direction. 

C. Concrete floors:  Tolerances for concrete floors and pavement are specified in Division 3. 

D. Wood and Plywood Subfloors:  Subfloor surfaces shall be level and shall have a 
maximum variation of plus or minus 1/8 inch in 10 feet.  An additional tolerance of plus 
1/4 inch per 2 feet of unsupported span will be allowed for camber. 

 
E. Finished Floors:  Level to within plus or minus 1/8 inch in 10 feet for hardwood and 

resilient floor coverings. 
 
1.06 PROTECTION OF WOOD 
 

A. Provide protection of all wood materials and products, whether or not installed, including 
erected and installed wood framing and sheathing, from water and moisture of any kind 
until completion and acceptance of the project. 

B. The Contractor shall keep informed of weather conditions and forecasts, and when there 
is a likelihood of rain, shall protect installed and exposed framing and sheathing and 
stored lumber exposed to the elements with suitable water-repellent coverings, such as 
canvas tarpaulins and polyethylene sheeting. 
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C. Likewise, millwork and trim, paneling, cabinets, shelving, and products manufactured 
from wood shall be kept under cover and dry at the shop until time for delivery.  Such 
materials shall not be delivered to the site until the building is roofed, and exterior walls 
are sheathed and protected with building paper as a minimum, the doors and windows 
are installed and glazed, and there is ample interior storage space for such materials and 
products.  Delivery shall not occur during periods of rain, heavy dew, or fog. 

D. Wood materials or products which become wet from rain, dew, fog, or other source will 
be considered to have moisture damage and will be rejected, requiring replacement by 
the Contractor with new, dry materials or products at no increase in the Contract Price.  
Excepted materials:  installed exterior wood siding, exterior wood trim, exterior wood 
doors, and exterior wood windows, after specified treatments, such as exterior wood stain 
or paint, have been applied. 

 
1.07 GROUT FILL 
 

A. In applications where the grout installation may be subjected to moisture, the 
manufacturer shall submit a letter stating that the entire grout matrix does not contain any 
of the following: 

 
1. Added gypsum. 
2. Plaster-of-paris. 
3. Sulfur trioxide levels in a portland cement component exceeding ASTM C 150’s     

published limits. 
 

 
PART 2 - PRODUCTS (Not Used) 
 
 
PART 3 - EXECUTION (Not Used) 
 
 
 END OF SECTION 
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SECTION 01 45 29  TESTING LABORATORY SERVICES  
 
 
PART 1 - GENERAL   
 
1.01 SUMMARY 
 

A. Scope: The Contractor shall use testing laboratory services of the Mississippi Department 
of Transportation for all testing required in this Section.  These services will be provided to 
the Contractor by the MDOT at no charge. Use of said services shall in no way relieve the 
Contractor of his obligation to perform Work in accordance with the Contract. 

 
B.   Inspection, Sampling and Testing are required for:  

 
1. Section 31 23 12, Excavation, Fill and Grading. 
2. Section 03 20 00, Concrete Reinforcing. 
3. Section 03 30 00, Cast-In-Place Concrete. 

 
1.02 LABORATORY'S DUTIES  
 

A. Materials will be inspected and sampled in accordance with current Mississippi 
Department of Transportation SOP pertaining to inspecting and sampling.  
 

B. Prepare reports of inspections and tests including: 
 

1. Date issued. 
2. Project title and number. 
3. Testing laboratory, name and address. 
4. Name and signature of inspector. 
5. Date of inspection or sampling. 
6. Record of temperature and weather. 
7. Date of test. 
8. Identification of product and Specification Section. 
9. Location of Project. 
10. Type of inspection or test. 
11. Observations regarding compliance with Contract Documents requirements.  

 
C. Distribute copies of reports of inspections and tests to Project Engineer and one copy to 

the MDOT Architect. 
 
1.03 CONTRACTOR'S RESPONSIBILITIES 
 

A. Cooperate with laboratory personnel to provide to laboratory in required quantities 
preliminary representative samples of materials to be tested. 

 
B. When required, furnish copies of mill test reports.  Furnish to laboratory, casual labor to 

obtain and handle samples at the site and to facilitate inspections and tests. 
 

C. Provide facilities for laboratory's exclusive use for storage and curing of test samples. 
 

D. Notify laboratory in advance of operations to allow for assignment of personnel and 
scheduling of tests. 
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1.04 MATERIAL CERTIFICATIONS AND CERTIFIED TEST REPORTS 
 

A. All certifications shall meet the following requirements: 
   

1. Have letterhead of the manufacturer, producer, supplier, or fabricator. 
2. Include the project number. 
3. Itemized list of materials covered by the certification. 
4. Contain a material conformance statement, which certifies that the materials 

conform to the specific specification requirements. 
5. Certification for all steel and steel wire products must also include a certified 

statement by the manufacturer that all of the manufacturing processes are of 
domestic origin. 

6. Signature of a responsible company official. 
    

B. All certified test reports shall meet the following requirements: 
 
1. Have letterhead of the manufacturer, producer, supplier, fabricator, or laboratory. 
2. Include name and description of material, lot, batch, or heat number, etc., as 

applicable. 
3. Show results of each required test, and state that the test was run according to 

the test method specified. 
4. Test reports for all steel and steel wire products must also include a certified 

statement by the manufacturer that all of the manufacturing processes are of 
domestic origin. 

5. Signature of a responsible laboratory official. 
 
 
PART 2 - PRODUCTS (Not Used)  
 
 
PART 3 - EXECUTION (Not Used)   
 
 

END OF SECTION 
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SECTION 01 50 00   TEMPORARY FACILITIES AND CONTROLS 
 
 
PART 1 - GENERAL 
 
1.01 GENERAL   
 

A. Establish and initiate use of each temporary facility at time first reasonably required for 
proper performance of the Work.  Terminate use and remove facilities at earliest 
reasonable time, when no longer needed or when permanent facilities have, with 
authorized use, replaced the need. 

 
1.02 FIELD OFFICE AND STORAGE FACILITIES  
 

A. The Contractor shall not be responsible for construction of a field office. The Contractor 
shall provide, maintain, and remove when directed, suitable substantial and watertight 
temporary field office and storage shed(s), in locations on the site as directed by the 
Project Engineer, or his authorized representative and best suited for their respective 
uses, as follows: 

 
1. Field Office: The Contractor is not required to furnish a field office, but shall 

provide at the job site duplicates of all correspondence, shop drawings, plans, 
specifications, samples, etc. required to administer the Project.  These duplicates 
will be permanently kept as reference and shall not be used in the field.  
Contractor shall provide the Project Engineer and the MDOT Architect with job 
site and emergency telephone numbers. 

2. Storage Facilities: It shall be the Contractor’s option to provide watertight storage 
facilities for storage of cement, lime, and / or other materials subject to water 
damage.  If storage facilities are used, it shall be of sufficient size to hold all 
materials required for logically grouped activities on the site at one time, and shall 
have floors raised at least 6 inches above the ground on heavy joists or sleepers. 
Fully enclosed trailer is allowed, but location must be coordinated with Project 
Engineer. 

 
1.03 FURNISHING AND MAINTENANCE OF EQUIPMENT   
 

A. Furnish and maintain all equipment such as temporary stairs, ladders, ramps, scaffolds, 
hoists, runways, derricks, chutes, elevators, etc. as required for proper execution of the 
Work of all trades.  All such apparatus, equipment and construction shall meet all the 
requirements of the Labor Law and other applicable State or local laws 

 
1.04 ELECTRIC LIGHTS AND POWER  
 

A. Supply lights and power when necessary for the progress of the Work.  The operating 
costs shall be borne by the Owner. Temporary wiring, where required, shall be run in 
conduits. 

 
1.05 WATER 
 

A. Supply water service.  The operating costs shall be borne by the Owner. 
 
1.06 ROADS AND ACCESS   
 

A. The drive is to remain open at all times.  A flagman will be required to control traffic when 
construction vehicles are present. 
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1.07 TOILETS FOR WORKMEN  
 

A. Provide and maintain all necessary toilets for workmen.  Toilets are to be maintained in 
strict accordance with the regulations of the State Board of Health.  The toilets are to be 
located on the site as directed by the Project Engineer or his authorized representative. 

 
1.08 SECURITY / PROTECTION PROVISIONS 
 

A. The types of temporary security and protection provisions required include, but are not 
limited to, fire protection, barricades, warning signs / lights, personnel security program 
(theft prevention), environmental protection, and similar provisions intended to minimize 
property losses, personal injuries and claims for damages at Project Site(s). 

 
B. Barricades and Construction Fence: Provide and erect all necessary barricades and any 

other protection required.  Provide all necessary warning and danger lights from twilight to 
sunrise.    

 
C. Fire Extinguishers:  Provide types, sizes, numbers and locations as would be reasonably 

effective in extinguishing fires during early stages, by personnel at project site.  Provide 
Type A extinguishers at locations of low potential for either electrical or grease/oil 
flammable liquid fires:  provide Type ABC dry chemical extinguishers at other locations; 
comply with recommendations of NFPA No. 10.  Post warning and quick-instructions at 
each extinguisher location, and instruct personnel at Project Site, at time of their first 
arrival, on proper use of extinguishers and other available facilities at Project Site.  Post 
local fire department call number on each telephone instrument at Project Site. 

 
D. Environmental Protection Procedures:  Designate one person, the Construction 

Superintendent or other, to enforce strict discipline on activities related to generation of 
wastes, pollution of air/water/soil, generation of noise, and similar harmful or deleterious 
effects which might violate regulations or reasonably irritate persons at or in vicinity of 
Project Site. 

 
E. Water Control:  Provide pumps as required to keep the excavation free from standing 

water and shall slope the excavation to prevent water from running toward existing 
buildings at all times. 

 
1.09 BURNING OF TRASH  
 

A. No burning of trash or debris shall be done on Owner's property.  All such materials shall 
be removed from the site and disposed of in accordance with local laws and ordinances. 

 
1.10 POWDER ACTUATED TOOLS   
 

A. The use of powder actuated tools shall be prohibited from use during all phases of the 
construction, unless explicitly approved in writing, prior to construction, by the Project 
Engineer. 

 
1.11 FIRE HAZARDS   
 

A. Special precautions shall be taken to reduce fire hazards where electrical or gas welding 
or cutting Work is done and suitable fire extinguishing equipment shall be maintained 
near such operations. 

 
 
 
 

110



 
Project Number BWO-3132-26(002) 501920 

MDOT – 3rd District – Holmes   01 50 00-3 Temporary Facilities & Controls 

1.12 CONDUCT OF WORKERS  
 

A. Workmen, who, because of improper conduct or persistent violation of Owner's 
requirements, become objectionable, shall be removed at the Owner's request.  Inform all 
workmen of Owner's requirements. 

 
 
PART 2 - PRODUCTS (Not Used) 
 
 
PART 3 - EXECUTION (Not Used) 
 
 

END OF SECTION 
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SECTION 01 61 15  BASIC PRODUCT REQUIREMENT 
 
      
PART 1 - GENERAL 
 
1.01 SECTION INCLUDES   
 

A. The products of The Work and the requirements for their quality, delivery, handling, 
storage, protection and installation. 

  
1.02 DEFINITIONS 
 

A. “Products”. Defined as:  The materials, machinery, equipment, components, and systems, 
in whole or in part, incorporated into The Work.  “Products” does not include materials, 
tools, devices, machinery, equipment and systems used for the preparation, manufacture, 
fabrication, conveying and installation of The Work. 

 
B. “Level of Excellence”. Defined as:  The degree of quality for the Products and 

Workmanship of this Project.  The required “degree of quality” shall be established on the 
basis of one or more of the following criteria which shall become the minimum acceptable 
“level of excellence” for the Work of this Project: 

 
1. Products selected by Architect / Engineer. 
2. Architect’s / Engineer’s Specifications. 
3. Reference Standards. 
4. Manufacturer’s Instructions. 
5. Industry Standards. 

a. In the absence of all the criteria from the Specifications Section, the 
normal local Industry Standard shall prevail.  The Party or Parties 
responsible for the required work shall be experienced in the work to be 
provided; shall have knowledge as to what, in the local area, constitutes 
“good and acceptable practice” in producing the completed Work of this 
Section, and will be expected to provide nothing less. 

 1) Example: Masonry and Drywall Contractors are expected to 
know that Industry Standards, “good practice”, and “common 
sense” dictate, to prevent cracks in the completed work, control 
joints must be installed at minimum distances or should be 
placed in certain locations where movement or other stress 
conditions are likely to occur.  When such items are not specified 
or shown on the Drawings, the Contractor will be expected to 
request the MDOT Architect’s clarification for location (primarily 
for esthetic considerations) and then provide not less than the 
minimum Industry Standard, at no additional cost to the Owner. 

 
C. “Standard of Quality”.  Defined as:  A specific and particular manufacturer whose 

product(s) has / have been selected by the Architect as amply suitable to meet the Project 
requirements in one or more of the following criterions:  appearance, physical attributes, 
performance characteristics, appropriateness for intended use, and cost. 

 
1. The work of the individual Specification Section will be based on product(s) of the 

“Standard of Quality Manufacturer” and the product(s) of that manufacturer, 
designated within the Specifications Section by catalog number(s) (or other 
identification), shall become “Standard of Quality Product(s) and the basis by 
which the product(s) of “Other Acceptable Manufacturers”, and any substitutions, 
are judged. 

2. In the absence of the designation “Standard of Quality”, such as for generic 
product, material or system, then the specified item (product, material or system) 
shall be the reference standard and shall become the “Standard of Quality”. 

 
D. “Equivalent Products”.  Defined as:  Products having a level of excellence which, in the 

MDOT Architect’s judgment, is equal to the level of excellence established by the 
product(s) selected as Architect’s / Engineer’s “Standard of Quality”. 
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E. “Manufacturer”.  Defined as:  An entity whose principal business is the manufacturing, 
fabricating, assembling, and / or supplying of products / systems from off site for 
incorporation (in whole, or in part, such as components of a system) into the construction 
at the Project Site. 

 
1. The Architect’s / Engineer’s selection of a particular manufacturer usually is on 

the basis of the manufacturer’s reputation within the Construction Industry, and / 
or “track record” with the Architect / Engineer, for producing quality products on 
time, and providing responsive follow-up and reliable warranties. 

2. The terms “Fabricator” and “Supplier” used in these Specifications shall be 
synonymous with “manufacturer”. 

 
F. “Other Acceptable Manufacturers”.  Defined as:  Manufacturers who have qualifications 

and products similar to those of the “Standard of Quality” Manufacturer (see above) 
selected by Architect / Engineer and are therefore “acceptable” to offer any of their 
products considered to be “equivalent” to the specified product(s). 

 
1. To the best of the Architect’s / Engineer’s knowledge, information and belief, the 

manufacturers, listed as “Other Acceptable Manufacturers”, now have products 
available that are considered to be “equivalent” to the specified product (or 
selection) of the “Standard of Quality” Manufacturer.  Where no “Standard of 
Quality” is indicated then any of the “Acceptable Manufacturers” listed may offer 
products complying with the specified requirements. 

2. The inclusion of particular manufacturers as “Other Acceptable Manufacturers” 
does not signify that other (that is, unlisted) manufacturers are not acceptable or 
that they do not have equivalent products nor does the omission of any 
manufacturer’s name indicate unacceptability for any reason. 

3. Manufacturers, who are not listed in the Contract Documents, and who desire 
consideration, must submit their product under provisions of Section 01 62 14 -
Product Options and Substitutions Procedures. 

 
1.03 QUALITY ASSURANCE – GENERAL 
 

A. The quality of all products and workmanship shall be in accordance with the provisions of 
this Section and the requirements of the individual Specifications Section. 

 
B. Whenever a “level of excellence” higher than the minimum industry standard is expected 

for products and workmanship, the more rigid standards and precise requirements will be 
indicated within individual Specifications Sections. 

 
1. Example:  For whatever reason, the Architect may specify a “dry film thickness 

(DFT)” for a coating that is more than the manufacturer’s recommendation or 
than normally available in a three coat system.  It shall be the Contractor’s 
responsibility to achieve the required DFT with one or more additional coats, none 
of which shall be more than the manufacturer’s recommendation for wet film 
thickness, for a single coat, when applied. 

 
C. Establishing and maintaining Project Quality Control shall be the responsibility of the 

Contractor. 
 
1.04 QUALITY ASSURANCE – PRODUCTS 
 

A. All products incorporated into The Work shall be new except where otherwise provided by 
the Contract Documents and shall comply with the requirements of the individual 
Specifications Sections and as supplemented herein.  All products incorporated into the 
Work shall be asbestos free.  Products containing asbestos are not acceptable and will 
be considered as defective material.  Whenever these products containing asbestos are 
discovered, they shall be removed from the Work at no cost to the Owner.  Contractor 
shall certify that all materials incorporated into the Work are asbestos free, refer to 
Section 01 77 00 - Closeout Procedures. 
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B. Matching / Mating of Products: 
 

1. Products required in quantity within a Specifications Section shall be the same, 
and shall be interchangeable. 

2. All manufactured products exposed to view, especially those considered as 
“Finishes” (including, but not limited to, items as floor material, wall coverings, 
glass, paint ceiling tile, that are installed or applied directly from manufacturer’s 
containers), shall be of the same factory “run”. 

3. The Contractor is expected to secure a sufficient quantity with initial purchase to 
avoid running short.  Materials within an area that do not match, as a result of 
such failure, will be cause to reject all materials and will not be grounds for 
additional compensation. 

 
C. Extra Materials:  When required by individual Specifications Sections, provide products, 

spare parts and maintenance material in condition and quantities required.  All “extra 
materials” shall be of the same factory “run” as installed materials.  Deliver to Project Site, 
properly store in appropriate locations, and obtain receipt from authorized person prior to 
Final Payment. 

 
1.05 QUALITY ASSURANCE – WORKMANSHIP 
 

A. Comply with the “level of excellence” required by individual Specifications Sections.  In the 
absence of specific requirements, comply with product(s) manufacturer’s instructions and 
Industry Standards.  

 
B. Use only suitably qualified craftsmen to produce work of the specified quality.   

 
1. Craftsmen shall be of excellent ability, thoroughly trained and experienced in 

types of work required, completely familiar with the quality standards, procedures 
and materials required. 

2. In the acceptance or rejection of manufactured and / or installed work, the MDOT 
Architect will make no allowance for the lack of skill on the part of workmen. 

 
C. Secure products in place with positive anchorage devices designed and sized to 

withstand stresses, vibration, and racking. 
 
D. Provide finishes to match approved samples. 

 
E. Adjusting of Operating Products:  As follows: 

 
1. Adjust moving parts of product / equipment (including, but not limited to, doors, 

drawers, hardware, appliances, mechanical and electrical equipment) to ensure 
smooth and unhindered operation and movement at time when Owner assumes 
control of item’s use. 

2. All items shall be properly set, calibrated, balanced, lubricated, charged, and 
otherwise prepared and ready for intended use. 

3. Starting of Systems:  When specified in individual Sections, require 
manufacturer’s representative to be present at the Site to inspect, check, and 
approve equipment installation prior to start-up; to supervise placing equipment in 
operation; and to certify by written report that equipment has been properly 
installed, adjusted, lubricated, and satisfactorily operated under full load 
conditions. 

4. Equipment/systems Demonstrations and Personnel Instruction:  When specified 
in individual Sections, require manufacturer to provide authorized representative 
to demonstrate operation of equipment and systems and to instruct Owner’s 
personnel on proper operation and maintenance manuals as basis of instruction 
and demonstration.  Include start-up, operation, control, adjustment, trouble-
shooting, servicing, maintenance, and shutdown of each item of equipment at 
schedule times, at equipment location.  
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1.06 TRANSPORTATION AND HANDLING 
 

A. Transport products by means and methods to avoid product damage; deliver in 
undamaged condition in manufacturers’ unopened containers or packaging, keep dry. 

 
B. Provide equipment and personnel to handle products by means to prevent soiling or 

damage. 
 

C. Promptly inspect shipments for compliance with requirements, quantities, and damage. 
 
1.07 STORAGE AND PROTECTION 
 

A. Store products in accordance with manufacturer’s instructions, with seals and labels intact 
and legible.  Store sensitive products in weathertight enclosures; maintain within 
temperature and humidity ranges required by manufacturer’s instructions.  Protect 
prefinished surfaces from damage or deterioration by acceptable means; do not use 
adhesive papers, sprayed or strippable coatings that bond when exposed to sunlight or 
weather. 

 
B. For exterior storage of fabricated products, place on sloped supports above ground.  

Cover products subject to deterioration with impervious sheet covering (do not use 
“Visqueen” or other polyethylene sheeting when subject to direct sunlight); provide 
ventilation to avoid condensation. 

 
C. Store loose granular materials on solid surface in a well-drained area; prevent mixing with 

foreign matter. 
 

D. Arrange storage to provide access for inspection.  Periodically inspect to assure products 
are undamaged, and are maintained under specified conditions and are fit for use. 

 
 
PART 2 - PRODUCTS (Not Used) 
 
 
PART 3 - EXECUTION (Not Used) 
 
 

END OF SECTION 
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SECTION 01 62 14  PRODUCT OPTIONS AND SUBSTITUTION PROCEDURES  
 
     
PART 1 - GENERAL 
 
1.01 SUMMARY 
 

A. Scope: To give the product options available to the Contractor and to set forth the 
procedure and conditions for substitutions. 

 
1.02 CONTRACTOR'S OPTIONS 
 

A. For products specified only by reference standards, select any product meeting standards 
by any manufacturer. 

 
B. For products specified by naming several (minimum of three) products or manufacturers, 

select any product and manufacturer named. Contractor must submit request, as required 
for substitution, for any product not specifically named and give reasons for not using 
product specified.  Substitutions WILL NOT be granted unless reasons are considered 
justified. 

 
C. For product specified by naming one or more products, but indicating the option of 

selecting equivalent products by stating "or approved equal" after specified product, 
Contractor must submit request, as required for substitution, for any product not 
specifically named. 

 
D. For products specified by naming only one product and manufacturer, an equivalent 

product will always be accepted if it is equal in all respects (size, shape, texture, color, 
etc.). The Contractor must submit a request for substitution as set forth in this section 

 
E. For products specified by naming only one product and manufacturer and stating no 

substitutions will be accepted, there is no option and no substitutions will be allowed.   
 
1.03 PRODUCT SUBSTITUTION LIST 
 

A. Within 45 days after Notice to Proceed, submit to the MDOT Architect 4 copies of 
complete list of all proposed product substitutions. Substitutions WILL NOT be considered 
if received after this time.    

 
B. Tabulate list by each Specification Section. 

 
C. For named products specified with reference standards, include with listing of each 

product: 
 
 1. Name and address of manufacturer. 
 2. Trade name. 
 3. Model or catalog designation. 
 4. Manufacturer's data. 
 5. Performance and test data. 

6. Reference standards. 
 

D. Proposed product will be reviewed for incorporation into the Project.  Contractor will be 
notified for substitution rejection if not allowed, or will be instructed to submit in standard 
substitution submittal process for approval.  See attached Substitution Request Form. 

 
 

116



 
Project Number BWO-3132-26(002) 501920 

MDOT – 3rd District – Holmes  01 62 14-2   Product Options &  
   Substitution Procedures 

1.04 SUBSTITUTIONS 
 

A. The MDOT Architect will consider formal written requests from Contractor for substitution 
of products in place of those specified.  ONLY ONE REQUEST per product will be 
allowed. Refer to Section 01 33 00 - Submittal Procedures.  Include in request: 

 
1. Complete data substantiating compliance of proposed substitutions with Contract 

Documents.  
2. For products: 

  a. Product identification including manufacturer's name and address. 
b. Manufacturer's literature:  Submit literature of actual product specified 

and literature of proposed substitution with all comparable features or 
components highlighted.  Highlighted information is to include, but shall 
not be limited to, product description, performance, test data and 
reference standards. 

  c. Samples of the proposed substitution. 
d. Name and address of 3 similar projects on which product was used and 

date of installation. 
3. For construction methods: 

a. Detailed description of proposed method. 
b. Drawings illustrating methods. 

4. Itemized comparison of proposed substitution with product or method specified. 
5. Data relating to changes in construction schedule. 
6. Accurate cost data on proposed substitution in comparison with product or 

method specified. 
  

B. In making request for substitution, Contractor represents: 
 

1. He has personally investigated proposed product or method, compared the 
product specified with the proposed substitution, and determined that it is equal or 
superior in all respects to that specified. 

2. He will provide the same guarantee for substitution as for product or method 
specified. 

3. He will coordinate installation of accepted substitution into Work, making such 
changes required of Work to be complete in all respects. 

4. He waives all claims for additional costs related to substitution that consequently 
becomes apparent. 

 5. Cost data is complete and includes all related costs under his Contract. 
 

C. Substitutions WILL NOT be considered if: 
 

1. They are indicated or implied on Shop Drawings or product data submittals 
without formal request submitted in accordance with this Section. 

 2. Acceptance will require substantial revision of Contract Documents. 
3. In the MDOT Architect’s judgment, the product or material is not equal. 

 
 
PART 2 - PRODUCTS (Not Used) 
  
 
PART 3 - EXECUTION  

 
3.1 PRODUCT SUBSTITUTION REQUEST FORM (AS FOLLOWS) 
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SUBSTITUTION REQUEST FORM 
 

 
PROJECT:      PROJECT NO.     
 
OWNER:            
 
CONTRACTOR:           
 
ARCHITECT:            
 
              
 
              
 
              
 
CONTRACTOR’S REQUEST, WITH SUPPORTING DATA 
 
1.  Section of the Specifications to which this request applies: 
 
               
 

 [      ] Product data for specified item and proposed substitution is attached (description      
                of product, reference standards, performance and test data). 

 
  [      ] Sample is attached  
 
  [      ] Sample will be sent if requested by Authority having Jurisdiction. 
 
2.   Itemized comparison of proposed substitution with product specified. 
 
      ORIGINAL PRODUCT   SUBSTITUTION 
 
Name, brand            
 
Catalog No.            
 
Manufacturer            
 
Significant variations:           
 
               
 
3.     Proposed change in Contract Sum: 
 

Credit to Owner:  $         
 
Additional Cost to Owner: $         
 

4.  Effect of the proposed substitution on the Work: 
 
  Contract Time:             
 
  Other Contracts, if any:          
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CONTRACTORS STATEMENT OF CONFORMANCE OF PROPOSED  
SUBSTITUTION TO CONTRACT REQUIREMENTS 

 
I / We have investigated the proposed substitution.  I / We 
 
1.    Believe that it is equal or superior in all respects to originally specified product, except as 

stated in 2. above; 
2.      Will provide same warranty as required in Contract Documents; 
3.     Have included all cost data and cost implications of proposed substitution; including, if 

required, costs to other contractors, and redesign and special inspection costs caused by 
use of proposed substitution; 

4.     Will coordinate incorporation of proposed substitution in the Work; 
5.    Will modify other parts of the Work as may be needed, to make all parts of the Work 

complete and functioning; 
6.    Have verified that use of this substitution conforms to all applicable codes. 
7.    Waive future claims for added cost to Owner caused by proposed substitution. 
 
 
CONTRACTOR      ___DATE:  ______ 
     Signature 
 
 
ARCHITECT’S REVIEW AND ACTION 
 
   Accepted 
 
   Not Accepted 
 
   Provide more information in the following categories and resubmit     
 
   Sign Contractor’s Statement of Conformance and resubmit 
 
   Proposed substitution is accepted, with the following conditions: 
 
               
 
               
 
Change Order will make the following changes: 
 
   (Add to)  (Deduct from) Contract Sum: $    
 
   (Add to)  (Deduct from) Contract Time:    days 
 
 
ARCHITECT:      _________DATE    
 
 
 
OWNER:       _________DATE    
 
    Accepted  Not accepted 

 
 

END OF SECTION 
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SECTION 01 73 29  CUTTING AND PATCHING 
 
 
PART 1 - GENERAL 
 
1.01 SECTION INCLUDES 
 

A. Scope:  To set forth broad general conditions covering cutting and patching that applies to 
everyone and everything on the job. 

 
B. Execute cutting including excavating, fitting or patching or work required to: 

 
1. Make several parts fit properly. 
 
2. Uncover work to provide for installation of ill-timed work. 

 
3. Remove and replace defective work. 

 
4. Remove and replace work not conforming to Contract requirements. 

 
5. Install specified work in existing construction. 

 
C. In addition to Contract requirements, upon MDOT Architect’s written instructions: 

 
1. Uncover work for observation of covered work. 
 
2. Remove samples of installed materials for testing. 

 
3. Remove work to provide alteration of existing work. 

 
D. Do not cut or modify work of another Contractor without his consent. 

 
E. Payment for Costs:  Costs caused by ill-timed, defective or work not conforming to the 

Contract will be borne by party responsible for ill-timed, defective or non-conforming work.  
 
 
PART 2 - PRODUCTS 
 
2.01 GENERAL   
 

A. Materials for replacement of work removed shall comply with individual Specifications 
Sections for type of work to be done. 

 
 
PART 3 - EXECUTION 
 
3.01 GENERAL 
 

A. Inspection:  Inspect existing conditions of work, including elements subject to movement 
or damage during cutting and patching. 

 
B. Preparation prior to cutting:  Provide shoring, bracing and supports required to maintain 

structural integrity.  Provide protection for other portions of project and protection from the 
elements. 
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C. Performance: 
 

1. Execute cutting and demolition of methods that prevent damage to other work 
and will provide surfaces to receive installation of repairs and new work.  

  
2. Execute excavating and backfilling by methods that prevent damage to other 

work and prevent settlement 
 

3. Restore work that has been cut or removed install new products to provide 
completed work in accordance with requirements of the Contract Documents. 

 
4. Refinish entire surfaces as necessary to provide an even finish.  Refinish 

continuous surfaces to the nearest intersection and assemblies. 
 
 

END OF SECTION 
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SECTION 01 74 00  CLEANING AND WASTE MANAGEMENT 
 
PART 1 - GENERAL 
 
1.01 SUMMARY 
 

A. Scope:  Maintain premises and public properties from accumulations of waste, debris, 
and rubbish, caused by operations.  At completion of Work, remove waste materials, 
rubbish, tools, equipment, machinery and surplus materials and clean all sight-exposed 
surfaces; leave project clean and ready for occupancy. 

 
B. Dispose of all waste, debris and rubbish in accordance with the 0wner's requirements. 

 
PART 2 - PRODUCTS 
 
2.01 MATERIALS  
 

A. Use only cleaning materials recommended by the manufacturer of surface to be cleaned, 
but cross reference cleaning materials used on surfaces to insure they are recommended 
by the cleaning material manufacturer. 

 
PART 3 - EXECUTION 
 
3.01 DURING CONSTRUCTION 
 

A. Execute cleaning to insure that structure, grounds, and surrounding properties are 
maintained free from accumulations of waste materials and rubbish.  Wet down dry 
materials and rubbish to lay dust and prevent blowing dust.  Clean site and surrounding 
properties at reasonable intervals during progress of Work, and remove waste materials, 
debris and rubbish from site and legally dispose of at public or private dumping areas off 
MDOT owned property.  Handle materials in a controlled manner with as few handling as 
possible; do not drop or throw materials from heights.  Schedule cleaning operations so 
that dust or other contaminants resulting from cleaning process will not fall on wet or 
newly painted surfaces. 

 
B. No materials may be disposed of by dumping them in the sanitary or storm sewer 

systems without specific approval by the Owner.  
 

C. Washdown of cement trucks will be done at locations determined by the Project Engineer. 
 
3.02 FINAL CLEANING 
 

A. Employ experienced workmen, or professional cleaners, for final cleaning.  In preparation 
for Inspection of structure, conduct final inspection of sight-exposed surfaces and 
concealed spaces.  Remove grease, dust, dirt, stains, labels, fingerprints and other 
foreign materials from sight-exposed finished surfaces. Repair, patch and touch up 
marred surfaces to specified finish to match adjacent surfaces. 

 
B. Remove temporary fencing and leave in same condition as surrounding landscaped 

areas. 
 
C. Broom clean paved surfaces; rake clean other surfaces of grounds. Keep Project clean 

until occupied by Owner. 
 
 

END OF SECTION 
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SECTION 01 77 00  CLOSEOUT PROCEDURES 
 
     
PART 1 - GENERAL   
 
1.01 DESCRIPTION   
 

A. The Scope of Work required under this Section consists of the Final Inspections, 
submitting of all closeout Documents and related items to complete the Work indicated on 
the Drawings and described in the Project Manual. 

 
1.02 FINAL INSPECTIONS 
 

A. Engineer and Architect's Inspection:  The Contractor shall make written request for a 
Final Inspection to the Project Engineer and MDOT Architect.  Notice is to be given 10 
calendar days prior to this inspection.  At the day of inspection, the Contractor shall have 
in hand 6 copies of the HVAC Test and Balance Report, Reference Specification Sections 
in Division 23 and 6 copies of a list prepared by the Contractor of deficiencies, which will 
be edited by the Project Engineer, MDOT Architect and Consultants.  A copy of these 
composite lists will be given to the Contractor for correcting the Work.  Within 15 calendar 
days after this revised list is received, the Contractor shall make all corrections of the 
items listed.  If, in the Project Engineer and MDOT Architect’s judgment, the Project is not 
ready for an Inspection, the Project Engineer may schedule another inspection. 

 
B. Owner's Inspection:  After the Project Engineer and MDOT Architect have determined the 

Project to be Complete and all punch list items have been corrected, an Owner's 
Inspection will be scheduled. The Contractor shall submit a letter that states all items 
have been corrected and submit required closeout Documents.  The Owners may add to 
the punch list items; if it is determined that corrective work still needs to be done. Within 
15 calendar days after this revised list is received, the Contractor shall make all 
corrections of the items listed. 

 
C. Correction of Work before Final Payment: Contractor shall promptly remove from the 

Owner's premises, all materials condemned for failure to conform to the Contract, 
whether incorporated in Work or not, and Contractor shall, at his own expense, replace 
such condemned materials with those conforming to the requirements of the Contract.  
Failure to remedy such defects after 10 days written notice will allow the Owner to make 
good such defects and such costs shall be deducted from the balance due the Contractor 
or charged to the Contractor in the event no payment is due. 

 
D. Should additional inspections by the MDOT Architect’s Consultants of the Work be 

required due to failure of the Contractor to remedy defects listed, the Project Engineer 
may deduct the expense of additional Consultants inspections from the Contract Sum in 
the Owner / Contractor Agreement.  The additional expense will be based on the rate 
shown for services in the Consultants’ Architect or Engineering Services Contract. 

 
1.03 FINAL ACCEPTANCE   
 

A. The Mississippi Department of Transportation does not recognize the term “Substantial 
Completion”.  The Project Engineer shall determine when the building is complete to the 
point it can be used for its intended purpose and occupied.  This date shall be the Date of 
Completion.   

 
B. All Warranties and Extended Warranties shall use this Date of Completion as the starting 

date of Warranty Period.   
 

123



 
Project Number BWO-3132-26(002) 501920 

MDOT – 3rd District – Holmes  01 77 00 - 2 Closeout Procedures 

C. Final Payment shall not be made until items covered in Closeout Procedures are satisfied.  
This date shall be the Date of Final Acceptance. 

 
1.04 CLOSEOUT DOCUMENTS   
 

A. Unless otherwise notified, the Contractor shall submit to the Owner through the Project 
Engineer to the MDOT Architect 2 copies the following before final payment is made: 

 
1. Request for Final Payment:  AIA Document G702, current edition, completed in full 

or a computer generated form having similar data. 
 
2. Contractor’s Affidavit of Payment of Debts and Claims:  AIA Document G706, 

current edition, completed in full. 
 

3. Release of Liens and Certification that all Bills Have Been Paid:  AIA Document 
G706A, current edition, completed in full or a sworn statement and affidavit from the 
Contractor to the Owner stating that all bills for this project have been paid and that 
the Owner is released from any and all claims and / or damages. 

 
4. Consent of Surety Company to Final Payment:  AIA Document G707, current 

edition, completed in full by the Bonding Company. 
 

5. Power of Attorney:  Closeout Documents should be accompanied by an appropriate 
Power of Attorney. 

 
6. Guarantee of Work:  Sworn statement that all Work is asbestos free and 

guaranteed against defects in materials and workmanship for one year from Date of 
Completion, except where specified for longer periods. 
a. Word the guaranty as follows:  "We hereby guarantee all Work performed by 

us on the above captioned Project to be free from asbestos and defective 
materials. We also guarantee workmanship for a period of one (1) year or 
such longer period of time as may be called for in the Contract Documents for 
such portions of the Work”. 

b. All guarantees and warranties shall be obtained in the Owner's name. 
c. Within the guaranty period, if repairs or changes are requested in connection 

with guaranteed Work which, in the opinion of the Owner, is rendered 
necessary as a result of the use of materials, equipment, or workmanship 
which are inferior, defective, or not in accordance with the terms of the 
Contract, the Contractor shall promptly, upon receipt of notice from and 
without expense to the Owner, place in satisfactory condition in every 
particular, all such guaranteed Work, correct all defects wherein and make 
good all damages to the building, site, equipment or contents thereof which, 
in the opinion of the Owner, is the result of the use of materials, equipment, 
or workmanship which are inferior, defective or not in accordance with the 
terms of the Contract; and make good any Work or materials or the 
equipment and contents of said buildings or site disturbed in fulfilling any 
such guaranty. 

d. If, after notice, the Contractor fails to proceed promptly to comply with the 
terms of the guaranty, the Owner may have the defects corrected and the 
Contractor and his sureties shall be liable for all expense incurred. 

e. All special guaranties applicable to definite parts of the Work stipulated in the 
Project Manual or other papers forming part of the Contract shall be subject 
to the terms of this paragraph during the first year of the life of such special 
guaranty. 
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7. Project Record Documents:  Furnish all other record documents as set forth in 
Section 01 78 39 - Project Record Documents. 
a. Provide all certificates, warranties, guarantees, bonds, or documents as 

called for in the individual Sections of the Project Manual.  The Contractor is 
responsible for examining the Project Manual for these requirements 

8. Additional Documents Specified Within the Project Manual: 
 a. General:  Provide all Operational and Maintenance documents as called for in 

the individual Sections of the Project Manual.  The Contractor is responsible 
for examining the Project Manual for these requirements. 

 b. Maintenance Stock:  Deliver to Owner all required additional maintenance 
materials as required in the various Sections of the Specifications.  

 
 
PART 2 - PRODUCTS (Not Used) 
  
 
PART 3 - EXECUTION (Not Used) 
  
 

END OF SECTION 
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SECTION 01 78 23  OPERATION AND MAINTENANCE DATA 

PART 1 - GENERAL 

1.01 SUMMARY 

A. This Section includes administrative and procedural requirements for preparing 
operation and maintenance manuals, including the following:  

1. Emergency manuals. 
2. Operation manuals for systems, subsystems, and equipment. 
3. Maintenance manuals for the care and maintenance of products, materials, a 

finishes systems and equipment. 

B. Related Sections include the following:  

1. Division 01 Section "Submittal Procedures" for submitting copies of submittals for 
operation and maintenance manuals. 

2. Division 01 Section "Closeout Procedures" for submitting operation and 
maintenance manuals. 

3. Division 01 Section "Project Record Documents" for preparing Record Drawings 
for operation and maintenance manuals. 

4. Divisions 02 through 32 Sections for specific operation and maintenance manual 
requirements for the Work in those Sections. 

1.02 DEFINITIONS 

A. System:  An organized collection of parts, equipment, or subsystems united by regular 
interaction. 

B. Subsystem:  A portion of a system with characteristics similar to a system. 

1.03 SUBMITTALS 

A. Initial Submittal:  Submit 2 draft copies of each manual with request for Final Inspection.  
Include a complete operation and maintenance directory. MDOT Architect will return 
one copy of draft and mark whether general scope and content of manual are 
acceptable. 

B. Final Submittal:  Submit 2 copies of each manual in final form at least 5 days before 
Owner’s Final Inspection.  MDOT Architect will return one copy with comments (if 
required) within 15 days after Owner’s Final Inspection.    

1. Correct or modify each manual to comply with MDOT Architect's comments.  
Submit 2 copies of each corrected manual within 15 days of receipt of MDOT 
Architect's comments. 

1.04 COORDINATION 

A. Where operation and maintenance documentation includes information on installations 
by more than one factory-authorized service representative, assemble and coordinate 
information furnished by representatives and prepare manuals. 
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PART 2 - PRODUCTS 

2.01 MANUALS, GENERAL 

A. Organization:  Unless otherwise indicated, organize each manual into a separate 
section for each system and subsystem, and a separate section for each piece of 
equipment not part of a system.  Each manual shall contain the following materials, in 
the order listed: 

1. Title page. 
2. Table of contents. 
3. Manual contents. 

B. Title Page:  Enclose title page in transparent plastic sleeve.  Include the following 
information 

1. Subject matter included in manual. 
2. Name and address of Project. 
3. Name and address of Owner. 
4. Date of submittal. 
5. Name, address, and telephone number of Contractor. 
6. Name and address of Architect. 
7. Cross-reference to related systems in other operation and maintenance manuals. 

C. Table of Contents:  List each product included in manual, identified by product name, 
indexed to the content of the volume, and cross-referenced to Specification Section 
number in Project Manual. If operation or maintenance documentation requires more 
than one volume to accommodate data, include comprehensive table of contents for all 
volumes in each volume of the set. 

D. Manual Contents:  Organize into sets of manageable size.  Arrange contents 
alphabetically by system, subsystem, and equipment.  If possible, assemble instructions 
for subsystems, equipment, and components of one system into a single binder.  

1. Binders:  Heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, in thickness 
necessary to accommodate contents, sized to hold 8-1/2 inches by11 inches 
paper; with clear plastic sleeve on spine to hold label describing contents and 
with pockets inside covers to hold folded oversize sheets. 
a. If two or more binders are necessary to accommodate data of a system, 

organize data in each binder into groupings by subsystem and related 
components.  Cross-reference other binders if necessary to provide 
essential information for proper operation or maintenance of equipment or 
system. 

b. Identify each binder on front and spine, with printed title "OPERATION 
AND MAINTENANCE MANUAL," Project title or name, and subject matter 
of contents.  Indicate volume number for multiple-volume sets. 

2. Dividers:  Heavy-paper dividers with plastic-covered tabs for each section.  Mark 
each tab to indicate contents.  Include typed list of products and major 
components of equipment included in the section on each divider, cross-
referenced to Specification Section number and title of Project Manual.  

3. Protective Plastic Sleeves:  Transparent plastic sleeves designed to enclose 
diagnostic software diskettes for computerized electronic equipment.  
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4. Supplementary Text:  Prepared on 8-1/2 inches by11 inches white bond paper. 
5. Drawings:  Attach reinforced, punched binder tabs on drawings and bind with 

text. 
a. If oversize drawings are necessary, fold drawings to same size as text 

pages and use as foldouts. 
b. If drawings are too large to be used as foldouts, fold and place drawings in 

labeled envelopes and bind envelopes in rear of manual.  At appropriate 
locations in manual, insert typewritten pages indicating drawing titles, 
descriptions of contents, and drawing locations. 

2.02 EMERGENCY MANUALS 

A. Content:  Organize manual into a separate section for each of the following: 

1. Type of emergency. 
2. Emergency instructions. 
3. Emergency procedures. 

B. Type of Emergency:  Where applicable for each type of emergency indicated below, 
include instructions and procedures for each system, subsystem, piece of equipment, 
and component: 

1. Fire. 
2. Flood. 
3. Gas leak. 
4. Water leak. 
5. Power failure. 
6. Water outage. 
7. Chemical release or spill. 
8. System, subsystem, or equipment failure. 

C. Emergency Instructions:  Describe and explain warnings, trouble indications, error 
messages, and similar codes and signals.  Include responsibilities of Owner's operating 
personnel for notification of Installer, supplier, and manufacturer to maintain warranties. 

D. Emergency Procedures:  Include the following, as applicable 

1. Instructions on stopping. 
2. Shutdown instructions for each type of emergency. 
3. Operating instructions for conditions outside normal operating limits. 
4. Required sequences for electric or electronic systems. 
5. Special operating instructions and procedures. 

2.03 OPERATION MANUALS 

A. Content:  In addition to requirements in this Section, include operation data required in 
individual Specification Sections and the following information:  

1. System, subsystem, and equipment descriptions. 
2. Performance and design criteria if Contractor is delegated design responsibility. 
3. Operating standards. 
4. Operating procedures. 
5. Operating logs. 
6. Wiring diagrams. 
7. Control diagrams. 
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8. Piped system diagrams. 
9. Precautions against improper use. 
10. License requirements including inspection and renewal dates. 

B. Descriptions:  Include the following:  

1. Product name and model number. 
2. Manufacturer's name. 
3. Equipment identification with serial number of each component. 
4. Equipment function. 
5. Operating characteristics. 
6. Limiting conditions. 
7. Performance curves. 
8. Engineering data and tests. 
9. Complete nomenclature and number of replacement parts. 

C. Operating Procedures:  Include the following, as applicable:  

1. Startup procedures. 
2. Equipment or system break-in procedures. 
3. Routine and normal operating instructions. 
4. Regulation and control procedures. 
5. Instructions on stopping. 
6. Normal shutdown instructions. 
7. Seasonal and weekend operating instructions. 
8. Required sequences for electric or electronic systems. 
9. Special operating instructions and procedures. 

D. Systems and Equipment Controls:  Describe the sequence of operation, and diagram 
controls as installed. 

E. Piped Systems:  Diagram piping as installed, and identify color-coding where required 
for identification. 

2.04 PRODUCT MAINTENANCE MANUAL 

A. Content:  Organize manual into a separate section for each product, material, and 
finish.  Include source information, product information, maintenance procedures, repair 
materials and sources, and warranties and bonds, as described below. 

B. Source Information:  List each product included in manual, identified by product name 
and arranged to match manual's table of contents.  For each product, list name, 
address, and telephone number of Installer or supplier and maintenance service agent, 
and cross-reference Specification Section number and title in Project Manual. 

C. Product Information:  Include the following, as applicable:  

1. Product name and model number. 
2. Manufacturer's name. 
3. Color, pattern, and texture. 
4. Material and chemical composition. 
5. Reordering information for specially manufactured products. 
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D. Maintenance Procedures:  Include manufacturer's written recommendations and the 
following:  

1. Inspection procedures. 
2. Types of cleaning agents to be used and methods of cleaning. 
3. List of cleaning agents and methods of cleaning detrimental to product. 
4. Schedule for routine cleaning and maintenance. 
5. Repair instructions. 

E. Repair Materials and Sources:  Include lists of materials and local sources of materials 
and related services. 

F. Warranties and Bonds:  Include copies of warranties and bonds and lists of 
circumstances and conditions that would affect validity of warranties or bonds. Include 
procedures to follow and required notifications for warranty claims. 

2.05 SYSTEMS AND EQUIPMENT MAINTENANCE MANUAL 

A. Content:  For each system, subsystem, and piece of equipment not part of a system, 
include source information, manufacturers' maintenance documentation, maintenance 
procedures, maintenance and service schedules, spare parts list and source 
information, maintenance service contracts, and warranty and bond information, as 
described below. 

B. Source Information:  List each system, subsystem, and piece of equipment included in 
manual, identified by product name and arranged to match manual's table of contents.  
For each product, list name, address, and telephone number of Installer or supplier and 
maintenance service agent, and cross-reference Specification Section number and title 
in Project Manual. 

C. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance 
documentation including the following information for each component part or piece of 
equipment:  

1. Standard printed maintenance instructions and bulletins. 
2. Drawings, diagrams, and instructions required for maintenance, including 

disassembly and component removal, replacement, and assembly. 
3. Identification and nomenclature of parts and components. 
4. List of items recommended to be stocked as spare parts. 

D. Maintenance Procedures:  Include the following information and items that detail 
essential maintenance procedures:  

1. Test and inspection instructions. 
2. Troubleshooting guide. 
3. Precautions against improper maintenance. 
4. Disassembly; component removal, repair, and replacement; and reassembly 

instructions. 
5. Aligning, adjusting, and checking instructions. 
6. Demonstration and training videotape, if available from manufacturers / suppliers. 
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E. Maintenance and Service Schedules:  Include service and lubrication requirements, list 
of required lubricants for equipment, and separate schedules for preventive and routine 
maintenance and service with standard time allotment. 

1. Scheduled Maintenance and Service:  Tabulate actions for daily, weekly, 
monthly, quarterly, semiannual, and annual frequencies. 

2. Maintenance and Service Record:  Include manufacturers' forms for recording 
maintenance. 

F. Spare Parts List and Source Information:  Include lists of replacement and repair parts, 
with parts identified and cross-referenced to manufacturers' maintenance 
documentation and local sources of maintenance materials and related services. 

G. Maintenance Service Contracts:  Include copies of maintenance agreements with name 
and telephone number of service agent. 

H. Warranties and Bonds:  Include copies of warranties and bonds and lists of 
circumstances and conditions that would affect validity of warranties or bonds. Include 
procedures to follow and required notifications for warranty claims. 

PART 3 - EXECUTION 

3.01 MANUAL PREPARATION  

A. Emergency Manual:  Assemble a complete set of emergency information indicating 
procedures for use by emergency personnel and by Owner's operating personnel for 
types of emergencies indicated. 

B. Product Maintenance Manual:  Assemble a complete set of maintenance data indicating 
care and maintenance of each product, material, and finish incorporated into the Work. 

C. Operation and Maintenance Manuals:  Assemble a complete set of operation and 
maintenance data indicating operation and maintenance of each system, subsystem, 
and piece of equipment not part of a system. 

1. Engage a factory-authorized service representative to assemble and prepare 
information for each system, subsystem, and piece of equipment not part of a 
system. 

2. Prepare a separate manual for each system and subsystem, in the form of an 
instructional manual for use by Owner's operating personnel. 

D. Manufacturers' Data:  Where manuals contain manufacturers' standard printed data, 
include only sheets pertinent to product or component installed.  Mark each sheet to 
identify each product or component incorporated into the Work.   

1. If data include more than one item in a tabular format, identify each item using 
appropriate references from the Contract Documents.  Identify data applicable to 
the Work and delete references to information not applicable. 

2. Prepare supplementary text if manufacturers' standard printed data are not 
available and where the information is necessary for proper operation and 
maintenance of equipment or systems. 
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E. Drawings:  Prepare drawings supplementing manufacturers' printed data to illustrate the 
relationship of component parts of equipment and systems and to illustrate control 
sequence and flow diagrams.  Coordinate these drawings with information contained in 
Record Drawings to ensure correct illustration of completed installation.  

1. Do not use original Project Record Documents as part of operation and 
maintenance manuals. 

2. Comply with requirements of newly prepared Record Drawings in Division 01 
Section "Project Record Documents." 

F. Comply with Division 01 Section "Closeout Procedures" for schedule for submitting 
operation and maintenance documentation. 

 END OF SECTION  
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SECTION 01 78 39  PROJECT RECORD DOCUMENTS 
 
 
PART 1 - GENERAL  
 
1.01 DESCRIPTION   
 

A. Scope:  To set forth the minimum procedure and requirements for keeping the Project 
Record Documents.  One of these Documents is to be kept on site throughout the 
Project. 

 
1.02 MAINTENANCE OF DOCUMENTS 
 

A. Maintain 2 copies of all: Half-size Contract Drawings, Project Manual (Proposal), 
Addenda, Change Orders, Warranties, Certificates, Guarantees, Bonds, reviewed Shop 
Drawings, reviewed submittals (materials, fixtures, appliances, etc.), hardware schedules, 
field and laboratory test records, equipment brochures, spare parts lists, maintenance and 
operation manuals and other modifications to the Contract. 

 
B. Store Record Documents apart from Documents used for construction. 

 
C. Maintain Record Documents in clean, dry, and legible condition.  Do not use Record 

Documents for construction purposes. 
 

D. Make Record Documents available at all times for inspection by the Project Engineer, 
MDOT Architect and Owner. 

 
1.03 RECORDING 
 

A. General:  Mark all modifications in red pencils.  Keep Record Documents current. Review 
log at Progress Meetings. Do not permanently conceal any Work until required 
information has been accurately recorded. 

 
B. Contract Drawings:  Legibly mark to record actual construction: 
 

1. Horizontal and vertical location of underground and overhead utilities with their 
connections referenced to permanent surface improvements. 

2. Location of internal utilities and appurtenances concealed in construction 
referenced to visible and accessible features of structure. 

3. Field changes that involve dimension and detail. 
4. Changes made by Supplemental Agreement (Change Order) or Field Order. 
 

C. Project Manual (Proposal) and Addenda:  Legibly mark up each Section to record 
manufacturer, trade name, catalog number, and supplier of each product and item of 
equipment actually installed. 

 
D. Shop Drawings:  Maintain as Record Documents; legibly mark Drawings to record 

changes made after review. 
 
 
 
 
 
 
 
 

133



 
Project Number BWO-3132-26(002) 501920 

MDOT – 3rd District – Holmes  01 78 39 - 2 Project Record Documents 

1.04 SUBMITTALS   
 
A. Furnish two (2) copies of all Record Documents.   
 
B. The information, except Contract Drawings, shall be arranged and labeled by 

corresponding Specification Section, neatly bound in three ring binders, indexed, and all 
drawings readable without being removed or unstapled. 

 
C. The name and address of each subcontractor and material supplier shall be listed in front 

of each binder along with the Project Manual (Proposal).  
 

D. Sufficient information, such as as-built control drawings for air handling system and 
variable drive controls, shall be furnished to allow qualified personnel to service 
equipment. 

 
 
PART 2 - PRODUCTS (Not Used) 
 
 
PART 3 - EXECUTION (Not Used) 
 
 

END OF SECTION 
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SECTION 02 41 19   SELECTIVE STRUCTURE DEMOLITION  
 
 
PART 1 - GENERAL    
 
1.01 SUMMARY 
  

A. Extent of demolition Work is indicated on Drawings. Demolition requires selective removal 
and subsequent offsite disposal.  The building is occupied and it will be necessary for 
materials stored in building to be relocated to different locations during the demolition and 
construction. 

 
B. Types of Demolition Work include, but are not limited to the following items: 

 
1. Portions of building structure indicated on Drawings and as required to 

accommodate new construction. 
 
2. Removal of portions of exterior brick veneer as indicated on Drawings. 

 
3. Removal of all or portions of interior or exterior partitions as indicated on 

Drawings. 
 

4. Removal of all exterior building or site items indicated on Drawings. 
 

5. Removal of doors and frames indicated "remove". 
 

6. Removal and protection of existing fixtures and equipment items indicated 
"salvage". 

 
1.02 REMOVAL WORK SPECIFIED ELSEWHERE 
 

A. Cutting non-structural concrete floors and walls for piping, ducts, and conduit is included 
with the Work of the respective Plumbing, HVAC and Electrical Divisions 22, 23 and 26 
Specification Sections. 

 
B. Remodeling and patching is included within the respective sections of Specifications, 

including removal of materials for re-use and incorporated into remodeling or new 
construction. 

 
C. Relocation of pipes, conduits, ducts, fans, other mechanical and electrical work are 

specified by respective trades. 
 
1.03 SUBMITTALS  
 

A. At least 7 calendar days prior to beginning demolition submit schedule indicating 
proposed methods and sequence of operations for selective demolition Work to Project 
Engineer for review prior to commencement of Work.  Include coordination for shut-off, 
capping, and continuation of utility services as required, together with details for dust and 
noise control protection. 

 
B. Provide detailed sequence of demolition and removal Work to ensure uninterrupted 

progress of Owner's on-site operations. 
 

C. Coordinate with Owner's continuing occupation of portions of existing building, with 
Owner's partial occupancy of completed new addition, and with Owner's other 
requirements. 

 
1.04 JOB CONDITIONS 
 

A. Owner will vacate the existing building after the Contractor has finished “blacking-in” of 
the new addition.  Provide minimum of twenty-one (21) calendar days advance notice to 
Owner of demolition activities to proceed in the existing building. 
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B. Condition of Structures:  Owner assumes no responsibility for actual condition of items or 
structures to be demolished.  Conditions existing at time of commencement of Contract 
will be maintained by Owner insofar as practicable.  However, variations within structure 
may occur by Owner's operations prior to start of selective demolition Work. 

 
C. Partial Demolition and Removal:  Items indicated to be removed but of salvable value to 

Contractor may be removed from structure as Work progresses.  Items indicated to be 
removed and turned over to Owner are to be removed from structure as Work progresses 
and stored as directed by Owner.  Items requested at time of Pre-Construction Meeting to 
be turned over to Owner are to be removed from structure as Work progresses and 
stored as directed by Owner. Transport salvaged items not indicated to be turned over to 
Owner from site as they are removed.  Storage or sale of removed items not indicated to 
be turned over to Owner on site will not be permitted. 

 
1.05 PROTECTIONS 
 

A. Provide temporary barricades and other forms of protection as required to protect 
Owner's personnel and general public from injury due to selective demolition Work. 

 
B. Provide protective measures as required providing free and safe passage of Owner's 

personnel and general public to and from occupied portions of building. 
 

C. Provide interior and exterior shoring, bracing, or support to prevent movement, 
settlement, or collapse of structure or element to be demolished, and adjacent facilities or 
work to remain. 

 
D. Protect from damage existing finish Work that is to remain in place and becomes 

exposed during demolition operations. 
 

E. Protect floors with suitable coverings when necessary. 
 

F. Construct temporary insulated solid dustproof partitions where required to separate areas 
where noisy or extensive dirt or dust operations are performed.  Equip partitions with 
dustproof doors and security locks if required. 

 
G. Provide temporary weather protection during interval between demolition and removal of 

existing construction on exterior surfaces, and installation of new construction to insure 
that no water leakage or damage occurs to structure or interior areas of existing building. 

 
H. Remove protections at completion of work. 

 
1.06 DAMAGES:  Promptly repair damages caused to adjacent facilities by demolition Work at 

no cost to Owner. 
 
1.07 TRAFFIC 
 

A. Conduct selective demolition operations and debris removal in a manner to ensure 
minimum interference with roads, streets, walks, corridors, and other adjacent occupied 
or used facilities. 

 
B. Do not close, block or otherwise obstruct streets, walks, entrances, canopies, or other 

occupied or used facilities without written permission from authorities having jurisdiction.  
Provide alternate routes around closed or obstructed traffic ways if required by Owner. 

 
1.08 EXPLOSIVES   
 

A. Use of explosives will not be permitted. 
 
1.09 UTILITY SERVICES 
 

A. Maintain existing utilities indicated to remain, keep in service, and protect against damage 
during demolition operations. 
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B. Do not interrupt existing utilities serving occupied or used facilities, except when 
authorized in writing by authorities having jurisdiction.  Provide temporary services during 
interruptions to existing utilities, as acceptable to governing authorities. 

 
1.10 ENVIRONMENTAL CONTROLS 
 

A. Use water sprinkling, temporary enclosures, and other suitable methods to limit dust and 
dirt rising and scattering in air to lowest practical level.  Comply with governing regulations 
pertaining to environmental protection. 

 
B. Do not use water when it may create hazardous or objectionable conditions such as ice, 

flooding, and pollution. 
 
 
PART 2 - PRODUCTS (Not Used) 
 
 
PART 3 - EXECUTION 
 
3.01 INSPECTION   
 

A. Prior to commencement of selective demolition work, inspect areas in which Work will be 
performed.  Photograph existing conditions to structure surfaces, equipment or to 
surrounding properties which could be misconstrued as damage resulting from selective 
demolition Work; file with Project Engineer prior to starting Work. 

 
3.02 PREPARATION 
 

A. Provide interior and exterior shoring, bracing, or support to prevent movement, settlement 
or collapse of structures to be demolished and adjacent facilities to remain.  Cease 
operations and notify the Project Engineer immediately if safety of structure appears to be 
endangered. Take precautions to support structure until determination is made for 
continuing operations. 

 
B. Erect and maintain dust-proof partitions and closures as required to prevent spread of 

dust or fumes to occupied portions of the building. 
 

C. Provide weatherproof closures for exterior openings resulting from demolition Work. 
 

D. Locate, identify, stub out and disconnect utility services that are not indicated to remain. 
Provide by-pass connections as necessary to maintain continuity of service to occupied 
areas of other buildings on site.  Provide minimum of 7 calendar days advance notice to 
Owner if shutdown of service is necessary during changeover.  Schedule electrical 
shut-offs to begin at 6:00 a.m., Saturdays, unless indicated otherwise by Project 
Engineer. 

 
3.03 DEMOLITION 
 

A. Perform selective demolition Work in a systematic manner.  Use such methods as 
required to complete Work indicated on Drawings in accordance with demolition schedule 
and governing regulations.  Schedule demolition at times acceptable to the Owner, which 
may include after-hours or weekends. 

 
B. All cutting and patching shall be done in such a manner that at all times the building shall 

remain dust free and dry at no additional cost to the Owner.  All patching upon completion 
shall meet the following requirements: 

 
1. Blend with the existing materials. 
2. Shall be painted. 
3. Shall have trim, gaskets, and / or sealant for water and vermin tight construction. 
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C. Caution and protective measures shall be used and in place before cutting of any metal or 
other materials that might spark a fire from combustible oils, dusts, rags, etc.  

 
D. Demolish concrete in small sections.  Cut concrete at junctures with construction to 

remain using power-driven masonry saw or hand tools. Do not use power-driven impact 
tools. 

 
E. Locate demolition equipment throughout structure and promptly remove debris to avoid 

imposing excessive loads on supporting walls, floors, or framing. 
 

F. Provide services for effective air and water pollution controls as required by local 
authorities having jurisdiction. 

 
G. If unanticipated mechanical, electrical or structural elements which conflict with intended 

function or design are encountered, investigate and measure both nature and extent of 
the conflict.  Submit report to Project Engineer in written, accurate detail.  Pending receipt 
of directive from Owner's representative rearrange selective demolition schedule as 
necessary to continue overall job progress without delay. 

 
3.04 SALVAGE MATERIALS 
 

A. Where indicated on drawings as "Salvage" or "To be Reused", carefully remove indicated 
items, clean, store and protect for later reuse and installation. 

 
B. As directed in the Pre-Construction meeting as specific items to be salvaged and given to 

the Owner, carefully remove indicated items and store where directed by Project 
Engineer. 

 
3.05 DISPOSAL OF DEMOLISHED MATERIALS 
 

A. Remove debris, rubbish and other materials resulting from demolition operations from 
building site.  Transport and legally dispose of materials off site. 

 
B. If hazardous materials are encountered during demolition operations, comply with 

applicable regulations, laws, and ordinances concerning removal, handling and protection 
against exposure or environmental pollution. 

 
C. Burning of removed materials is not permitted on project site. 

 
D. Contractor is required to provide a dumpster for this Project and is not to use the Owners 

dumpster at any time.  Location of the Contractor's dumpster is to be coordinated with the 
Project Engineer. 

 
3.06 CLEAN-UP AND REPAIR 
 

A. Upon completion of demolition Work, remove tools, equipment and demolished materials 
from site.  Remove protections and leave interior areas broom clean. 

 
B. Repair demolition performed in excess of that required.  Return structures and surfaces to 

remain to condition existing prior to commencement of selective demolition Work.  Repair 
adjacent construction or surfaces soiled or damaged by selective demolition Work. 

 
 
    END OF SECTION 
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SECTION 03 10 00  CONCRETE FORMING AND ACCESSORIES  
 
 
PART 1- GENERAL  
 
1.01 SECTION INCLUDES  
 

A. All concrete formwork and other related items necessary to complete project indicated by 
Contract Documents unless specifically excluded. 

 
1.02 RELATED ITEMS SPECIFIED ELSEWHERE 
 

A. Section 03 20 00 – Concrete Reinforcing. 
 
B. Section 03 30 00 – Cast-in-Place Concrete. 

 
1.03 PROJECT CONDITIONS   
 

A. Contractor shall examine the substrate over which concrete forms are installed and 
advise the Project Engineer of conditions detrimental to the installation of concrete 
formwork.  Do not proceed until unsatisfactory conditions have been corrected. 

 
 
PART 2 - PRODUCTS  
 
2.01 MATERIALS 
  

A. Wood forms:  3/4 inch exterior grade plywood on studs and joists. 
 

B. Form Ties:  Standard snap ties, 1-1/2 inch break-back. 
 

C.  Form Oil:  Approved non-staining type, "Noxcrete" or equal.  Oil must not affect bonding 
of finishes on exposed concrete.   

 
 
PART 3 - EXECUTION  
 
3.01 FORM CONSTRUCTION   
 

A. Forms shall be properly aligned, adequately braced and mortar tight to produce concrete 
shapes required by Drawings. Align forms so that the actual surface does not vary from 
true surface more than l/8 inch.  The surface shall be clean, undamaged, and free of 
offsets and irregularities at joints.  Adequately brace and frame to retain true shapes 
under vibration and placing strains without leaks, bowing, or deflection.  

 
B. Studs, girts, and walls shall not be less than 2 by 4’s, S4S, construction of standard grade 

Douglas fir, or equal, selected for straightness.  All walls shall consist of at least two 2 by 
4’s.  Studs shall not be spaced more than l6 inches, girts not more than 24 inches and 
ties not more than 27 inches, on center.    

 
C. Lightly oil wood forms prior to placing reinforcing, and with oil not permitted on the 

reinforcing.  Where oil form is used, remove excess before pouring concrete. 
 

D. Meet recommendations of "Recommended Practice for Concrete Form work" ACI 347 
unless specified herein otherwise. 
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3.02 INSERTS AND FASTENING DEVICES FOR OTHER WORK 
 

A. Provide for installation of inserts, hangers, metal ties, anchors, bolts, dowels, nailing 
strips, grounds and other fastening devices required for attachment of other Work 

 
B. Locate partitions for other trades prior to pouring concrete in order that conduits, sleeves 

and inserts required by others will be installed in the proper locations 
 
C. Do not install sleeves in any concrete beams or piers except upon approval of the Project 

Engineer. 
 
D. Do not put aluminum conduits in concrete. 

 
3.03 FORM REMOVAL 
 

A. Grade beam and column forms may be removed 24 hours after a pour is completed. 
 
B. Floor slab wood forms may be removed l0 days after pour, providing compressive 

strength has reached a minimum of 2500 psi based on job cast cylinders.   
 
 

END OF SECTION 
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SECTION 03 20 00   CONCRETE REINFORCING 
 

 
PART 1 - GENERAL    
 
1.01    SECTION INCLUDES    
 

A. All concrete reinforcing and the related items necessary to complete the Project indicated 
by the Contract Documents unless specifically excluded. 

 
1.02 RELATED ITEMS SPECIFIED ELSEWHERE 
 

A. Section 03 10 00 – Concrete Forming and Accessories. 
 
B. Section 03 30 00 – Cast-in-Place Concrete. 
 

1.03 SUBMITTALS 
 

A. Submit reinforcing steel shop drawings and materials list prior to placement for MDOT 
Architect’s approval. Shop drawings shall include complete DIMENSIONED placing plans 
including control joint locations, order lists, bend diagrams, and DETAILS SHOWING 
DIMENSIONS WITH CLEARANCES. Submittals not including this requirement will be 
considered as an incomplete submittal and will be returned to Contractor for re-submittal.   

 
B. Furnish mill certificates for steel bar reinforcement, to the Project Engineer certifying that 

each shipment meets specifications.  The fabricator will furnish certificates with bar lists to 
designate location of shipment and the time steel is delivered to the project. 

  
1.04 QUALITY ASSURANCE 
 

A. Reinforcing bars shall conform to ASTM A 615 “Deformed Billet-Steel Bars for Concrete”.  
 
B. Mesh reinforcement shall conform to ASTM A 185 “Welded Steel Wire Fabric for 

Concrete Reinforcement”. 
 

C. Accessories shall conform to American Concrete Institute ACI 301 “Specifications for 
Structural Concrete for Buildings”. 

 
D. Placement shall be in accordance with approved shop drawings and ACI 318 “Standard 

Building Code Requirements for Reinforced Concrete”. 
 

E. Comply with ACI 315 “Manual of Standard Practice of Detailing Reinforced Concrete 
Structures”. 

 
1.05 DELIVERY, STORAGE, AND HANDLING 
 

A. Reinforcing bar steel and mesh shall be handled, shipped and stored in a manner that will 
prevent distortion or other damage. 

 
B. Materials shall be stored in a manner to prevent excessive rusting and fouling with dirt, 

grease, or other bond-breaking coatings. 
 
1.06 PROJECT CONDITIONS   
 

A. Coordinated placement of concrete reinforcing with installation of concrete formwork, 
vapor barriers, concrete inserts, conduit and all other items occurring in the area. 
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PART 2 - PRODUCTS    
 
2.01 STEEL BAR REINFORCEMENT   
 

A. Bar reinforcement shall conform to ASTM A 615, grade 60, of domestic manufacture.  
Bars shall be new; free from rust, scale, oil, or other coatings that will prevent bond. 

 
2.02 WELDED STEEL WIRE FABRIC   
 

A. Shall conform to ASTM A 185, new, free from rust and other coatings that will prevent 
bond. 

 
2.03 ACCESSORIES   
 

A. Metal accessories as required shall support reinforcing bars and comply with ACI 315.  
Chairs and bolsters for use in exposed concrete shall have plastic coated or stainless 
steel legs or shall be plastic. 

 
 
PART 3 - EXECUTION    
 
3.01 INSTALLATION 
 

A. Fabricate and place reinforcement in accordance with the latest requirements of the 
American Concrete Institute and the approved shop drawings. Fabrication shall not 
proceed until MDOT Architect’s approval is obtained.  

 
B. Reinforcing for one day's pour shall be completely placed and an inspection made by the 

Project Engineer / MDOT Architect prior to starting the pour. 
 
C. Concrete Protection for Reinforcement:  Minimum coverage shall be as follows unless 

shown otherwise on drawings:  
 

 1. Footings  
  (bottom and sides) 3 inches clear  
 2. Slabs                1-1/2 inches clear top and 3/4 inch clear bottom  
 3. Beams   1-1/2 inch clear to stirrups  
 4. Walls   2-1/2 inches clear  
 5. Columns   2 inches clear to verticals 
 

D. Steel Dowels for successive work shall be wired in correct position before placing 
concrete.  The "sticking" of dowels after placing concrete will not be permitted. 

 
F. Lap all bars 24 bar diameters at corners, splices and intersections. 
 
G. INTERRUPT REINFORCING steel at control joints in floor slabs. 
 
H. Do not weld reinforcing steel unless specifically approved by the Project Engineer. 

 
 

END OF SECTION 
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SECTION 03 30 00  CAST-IN-PLACE CONCRETE  
 

 
PART 1 - GENERAL    
 
1.01 SECTION INCLUDES    
 

A. All cast-in-place concrete and other related items necessary to complete Project indicated 
by Contract Documents unless specifically excluded. 

 
1.02 RELATED SECTIONS 
 

A. Section 03 10 00 – Concrete Forming and Accessories. 
 
B. Section 03 20 00 – Concrete Reinforcing. 

 
C. Section 07 26 00 – Vapor Retarders 

 
D. Section 09 90 00 – Painting and Coating 

 
1.03 SUBMITTALS   
 

A. Submit concrete mix design, concrete compression test reports and product data and 
manufacturer’s installation instructions for concrete curing compound. 

 
1.04 TESTING LABORATORY SERVICES   
 

A. The Owner will provide testing as specified in Section 01 45 29. 
 
1.05 QUALITY ASSURANCE 
 

A. Concrete work shall conform to all requirements of ACI 301, Specifications for Structural 
Concrete for Buildings and ACI 318 Building Code Requirements for Reinforced 
Concrete, latest editions, except as modified by supplemental requirements herein. 

 
B. Concrete mix design proportioning shall be by a certified MDOT Class III technician and 

submitted to the Project Engineer prior to placing concrete. Mix proportions shall meet the 
requirements of the 804.02.10 Section of the MDOT’s Standard Specifications, 2004 
Edition, except concrete requiring a trowel finish shall not be air entrained.  Concrete shall 
be sampled according to ASTM C 172 and compression test cylinders made and cured 
according to ASTM C 31.  Control of mixes is to be maintained at the Ready-Mix Plant 
and on the job site.  Adjustments of the mix proportions shall meet the requirements of 
Section 804.02.10.4 of MDOT’s Standard Specifications, 2004 Edition. 

 
C. The Owner will provide testing as specified in Section 01 45 29 – Testing Laboratory 

Services.  Cylinders, 3 specimens from each sample, are to be cast on the job in 
accordance with ASTM C 31.  Specimens will be tested in accordance with ASTM C 39.  
One cylinder from each location will be tested at 7 days for information and the other two 
at 28 days for acceptance.  Owner is to make at lease one strength (average of two 
cylinders) for each class of concrete placed on any one day and an additional one 
strength test for each 100 cubic yards, or fractions thereof, of concrete placed in any one 
day.  Copies of all test reports shall be furnished to the ready mixed concrete producer 
and as directed by the Project Engineer. 

 
 
 

143



    
 Project Number BWO-3132-26(002) 501920 

MDOT – 3rd District – Holmes  03 30 00-2 Cast-in-Place Concrete 

1.06 COORDINATION 
 

A. Verify that all pipes under grade have been installed and tested before being covered.  
Check and verify materials and locations of inserts, anchors, and items required by other 
trades before pouring concrete. Concerned subcontractors shall be notified of date of 
pour in sufficient time to allow for completion of their work. 

 
B. The Contractor shall notify the Project Engineer upon completing formwork and all 

reinforcing steel for the next intended pour, and shall not commence pouring operation 
until all forms and reinforcing steel are approved by the Project Engineer. 

 
C. Project Engineer shall have free access to all materials used, and the required samples 

are to be furnished by the Contractor, as directed. 
 

D. Inspection and written approval from the floor-covering subcontractor is required for slab 
finish receiving floor covering.  

 
 
PART 2 - PRODUCTS  
 
2.01 CONCRETE 
 

A. All concrete, unless otherwise specifically approved in writing by the Project Engineer, 
shall be transit-mixed in accordance with ASTM C94.  Control of concrete shall be under 
supervision of testing laboratory as described in Section 01 45 29. 

 
B. All concrete shall have 3,500-psi minimum compressive strengths at 28 days, unless 

noted otherwise. 
 

C. Maximum slump for normal weight concrete shall be 4 inches.  Sump may be increased 
to 6 inches with an approved mid-range water reducer and up to 8 inches with an 
approved high-range water reducer. 

 
2.02 CONCRETE MATERIALS  
 
   A. Portland Cement:   ASTM C-150, Type I.  
 

B. Water:  From an approved source.  
 
C. Structural Concrete Aggregate:  Nominal maximum aggregate size67 shall be used and 

shall meet the requirements of MDOT Standard Specifications, 2004 Edition. 
 

D. Admixtures:  Admixtures shall be from the MDOT Approved List.  Non-uniform addition of 
mixtures that result in erratic setting of the concrete will cause rejection of the concrete 
with subsequent removal from the structure at the concrete producer’s expense. 

 
2.03 RELATED MATERIALS 
 

A. Preformed Expansion Joint Fillers:  Provide pre-molded, asphalt impregnated board in 
widths and thickness required by conditions (1/2-inch minimum).  Joint fillers shall 
conform to ASTM D994, D1751 or D1752. 

 
B. Chemical Hardener (Sealer):  Colorless aqueous solution containing a blend of 

magnesium fluosilicate and zinc fluosilicate combined with a wetting agent containing not 
less than 2 pounds of fluosilicates per gallon.  Sealer shall not interfere with floor finish. 
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C. Curing Compound:  Clear bond, manufactured by Guardian Chemical Co., Kure-N-Seal, 
manufactured by Sonneborn, Safe-Cure, manufactured by Dayton Superior Corp. or 
approved equal.   Compound shall not interfere with bonding or floor finish. 

 
D. Non-shrink Grout:  Shall be one part Portland cement to 2-1/2 parts of fine aggregate or 

Cement grout ASTM C 387 Dry Package mixtures similar and equal to Masterflow 713, 
Master Builders; Sonnogrout, Sonneborn; Five Star Grout, U.S. Grout Company. 

 
2.04 CONCRETE MIXES 
 

A. The ready-mix concrete shall be mixed and delivered in accordance with requirements of 
ASTM C 94. Uniformly and accurately control proportions of material weight.  Slump 
tolerances given in ASTM C 94 apply.  Calcium chloride shall not be used.   

 
B. Failure of concrete to meet the specified requirements may result in rejection with 

subsequent removal and replacement or re-testing (including coring, load test, etc.) at the 
supplier’s expense.  Concrete exhibiting adverse reaction as a result of the presence of 
deleterious substances shall be removed and replaced or repaired in a manner 
completely satisfactory to the Project Engineer.  All cost of such corrective action, 
including all necessary testing, shall be borne by the concrete producer. 

 
C. The Contractor may request adjustment to concrete mix design when characteristics of 

materials, job conditions, weather, test results, or circumstances warrant, at no additional 
cost to the Owner and as approved by the Project Engineer.  Laboratory test data for 
revised mix designs and strength results must be submitted to and approved before using 
in the Work.    

 
 

PART 3 - EXECUTION  
 
3.01 PLACING CONCRETE  
 

A. Concrete shall be placed so as to avoid segregation of materials and to prevent cold joints 
by avoiding re-handling, by keeping pours generally level, and by adequate vibration.  
Placing is not to be started during rain or snow, and if placing is underway when such 
conditions occur, continue operations only long enough to provide a suitable construction 
joint.  

 
B. During hot weather or periods of low humidity combined with a definite breeze, rapid loss 

of moisture shall be discouraged by thorough wetting of forms and by using a fine fog 
spray when finishing.  At these times particular attention shall be given to providing an 
adequate number of finishers to expedite this operation.  During cold weather fresh 
concrete shall be protected from freezing.   

 
C. Prior to placing, forms shall be cleaned free of foreign material and shall be washed down 

with water.  Placing shall be a continuous operation between planned construction joints 
with fresh cement mixed only with plastic concrete already in place.  Avoid cold joints.  

 
D. Vibration shall be thorough, using vibrators small enough to work within reinforcing.  The 

vibrator shall be inserted at many points about 24 inches apart.  Avoid over-vibration and 
transporting concrete in form by vibration.  A spare vibrator, which will operate, shall be 
kept on the job during all placing operations.  

 
 
 
 

145



    
 Project Number BWO-3132-26(002) 501920 

MDOT – 3rd District – Holmes  03 30 00-4 Cast-in-Place Concrete 

3.02 CONSTRUCTION JOINTS 
   

A. Locate construction joints and provide shear keys as directed by the Project Engineer / 
MDOT Architect.  Allow concrete to set for 24 hours before an adjoining pour is started. 
Slabs across the joint shall be level and the surface shall be level and shall not be 
feathered.  Before proceeding with the following pour at a joint, thoroughly clean the joint, 
remove all loose material, and brush in a thick cement slurry.   

  
3.03 CURING   
 

A. Keep all concrete moist for 5 days after placing by covering with concrete curing paper, by 
leaving forms in place or by using curing compound.  All combined with regular wetting as 
necessary.  

  
3.04 PATCHING   
 

A. Honeycombed and defective concrete shall be removed and replaced, or repaired, as 
directed by the Project Engineer.  Form tie holes and minor areas, as determined by the 
Project Engineer, shall be repaired as follows: 

 
1. Completed patch shall be indistinguishable from surrounding surfaces in color 

and texture. 
2. Patching mixture, using same cement sand as used in concrete shall consist of 1 

part cement to 2-parts sand, with just enough mixing water to permit placing.  
Premix mixture, allow standing at least 30 minutes before using, stirring with 
trowel during this period. 

3. Remove material to sound concrete, dampen surface and brush thick 1 to 1 
cement sand bond coat into surface. 

4. When bond coat begins to lose water sheen, thoroughly pack patching mixture in 
place, leaving it somewhat higher than adjacent surface.  Embed pieces of gravel 
by hand into patch. 

 
3.05 FINISHES FOR FLATWORK 
 

A. Trowel finish floor surfaces scheduled as concrete finish walking surfaces, or floor 
surfaces scheduled to receive floor covering.  Trowel finished surfaces shall be true 
planes within 1/8 inch in 10 feet as determined by a 10 foot straightedge placed anywhere 
on the slab in any direction. 

 
B. Smooth trowel finish after the surface is screeded and floated. Start troweling when all 

water has disappeared from the surface to first level the surface, then start final troweling 
when concrete has set where it no longer shows indentation from finger pressure.  Trowel 
to a hard, smooth surface free of marks. Dusting of cement or cement and sand will not 
be permitted.    

 
C. Interior floors, with concrete finish scheduled, shall receive an application of hardener 

compound applied according to manufacturer's published instructions.  Concrete surfaces 
to receive ceramic floor tile or brick shall receive float finish. 

 
D. Exterior walks and ramps shall have smooth trowel and fine broom finish.  
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E. Exterior sign base shall have a Class 2, Rubbed Finish as follows: 

 
1. After removal of forms, the Class 1 finish shall be completed and the rubbing of 

concrete shall be started as soon as its condition will permit.  Immediately before 
starting this work, the concrete shall be kept thoroughly saturated with water for at 
lease three hours.  

2.  Surfaces shall be rubbed with a medium course Carborundum stone using a 
small amount of mortar on its face.  The mortar shall be composed of cement 
and sand mixed in the proportions used in the concrete being finished.  Rubbing 
shall be continued until all form marks, projections, and irregularities have been 
removed, all voids filled, and a uniform surface has been obtained. 

3. The final finish shall be obtained by rubbing with a fine Carborundum stone and 
water. This rubbing shall continue until the entire surface is a smooth texture and 
uniform color. 

4. After the final rubbing is completed and the surface has dried, it shall be rubbed 
with burlap to remove loose powder and objectionable marks.  

 
3.06 FINISHES FOR GRADE BEAMS 
 

A. Exposed grade beam faces shall have a smooth form finish obtained by using selected 
form facing plywood, arranged orderly and symmetrically with a minimum of seams.  
Repair and patch defective areas with all fins or other projections completely removed 
and smoothed.  Provide grout cleaned finish consisting of 1 part Portland Cement to 1-1/2 
parts fine sand by column, and mix with water to the consistency of thick paint.  Blend 
standard Portland cement and white Portland cement, amounts determined by trial 
patches, so that the final color of dry grout will closely match adjacent concrete surfaces. 

 
B. Thoroughly wet concrete surfaces and apply grout immediately to coat surfaces and fill 

small holes.  Remove excess grout by scraping and rubbing with clean burlap.  Keep 
damp by fog spray for at least 36 hours after rubbing. 

 
 

END OF SECTION 
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SECTION 03 54 00   CAST UNDERLAYMENT 
 
     
PART 1 - GENERAL    
      
1.01 SECTION INCLUDES   
 

A. A specially formulated, medium-bed self-leveling cementitious underlayment, to level and 
repair concrete floors up to one inch thickness prior to installation of finished flooring. 

 
1.02 SUBMITTALS  
 

A. Submit manufacturer’s technical product data and installation instructions for materials 
required.   

 
1.03 QUALITY ASSURANCE 

 
A. Manufacturer:  Company specializing in cementitious underlayment systems with 10 years 

minimum experience and have continuing in-house quality control system to assure 
highest standards of quality. 

 
B. Installer:  Company with 3 years minimum experience, with a record of successful in-

service performance, who is thoroughly familiar with manufacturer’s installation 
requirements.  

  
1.04 DELIVERY, STORAGE, AND HANDLING 
 

A. Deliver and store packaged materials in original containers with seals unbroken and 
labels intact until time of use.  Prevent damage or contamination of materials by water, 
freezing, foreign matter or other causes. 

 
B. Deliver and store materials on site at least 24 hours before work begins. 

 
C. Provide heated and dry storage facilities on site. 

 
1.05 PROJECT CONDITIONS 
 

A. Maintain environmental conditions and protect work during and after installation to comply 
with manufacturer’s printed recommendations. 

 
B. Maintain temperatures at not less than 50 degrees F during installation and 7 days after 

completion unless higher installation standards are required by manufacturer’s written 
instructions.  

 
 
PART 2 - PRODUCTS     
 
2.01 ACCEPTABLE  MANUFACTURERS 
 

A. Drawings and specifications are based on products manufactured by Mapei Corporation, 
1501 Wall Street, Garland, Texas 75401-4046 Tel. (800) 992-6273.  
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B. Equivalent products by the following manufacturers are acceptable: 
 

1. Ardex Engineered Cements, Aliquippa, PA. Tel. (724) 203-5000. 
2. Hacker Industries, Inc., Newport Beach, CA. Tel. (800) 642-3455. 
3. Maxxon Corporation, Hamel, MN. Tel. (800) 356-7887 
 

C. Substitutions shall fully comply with specified requirements and Section 01 62 14-Product 
Options and Substitution Procedures 

 
2.02 MATERIALS   
 

A. Shall be equal to ULTRA/PLAN M. B., medium bed cement-based self-leveling 
underlayment, as manufactured by Mapei Corporation.  

 
2.03 MIXES   
 

A. Site mix self-leveling underlayment with clean water in accordance with manufacturer’s 
instructions. 

 
 
PART 3 - EXECUTION  
 
3.01 EXAMINATION  
 

A. Installer must examine areas and conditions under which this Work is to be installed and 
notify the Contractor in writing of conditions detrimental to the proper and timely 
completion of the Work.  Do not proceed with the Work until unsatisfactory conditions 
have been corrected in a manner acceptable to the installer and are in compliance with 
manufacturer’s instructions. 

 
3.02 PREPARATION   
 

A. Prepare substrate in accordance with manufacturer’s printed instructions. 
 
3.03 INSTALLATION   
 

A. Install underlayment in strict accordance with manufacturer’s printed instructions. 
 
3.04 PROTECTION 
 

A. Protect from foot traffic for a minimum of 3 hours after installation. 
 
B. Protect from general traffic, dirt and dust from other trades until final flooring surface has 

been completely laid.   
 
 

END OF SECTION 
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SECTION 04 01 25                          UNIT MASONRY RESTORATION AND CLEANING 
 
 
PART 1 - GENERAL 

1.01 SECTION INCLUDES 

A. The extent of masonry restoration and cleaning required is shown on the drawings. The work 
of this section includes the following: 

1. Cleaning exposed brick masonry and cast stone surfaces. 
2. Replace deteriorated brick. 
3. Repointing brick masonry and cast stone joints. 
4. Coat upper surfaces of cast stone columns and wash joints. 
5. Waterproofing existing brick masonry and cast stone surfaces. 
6. Sealing joints at cast stone columns and masonry cracks. 
7. Sealing building expansion joints. 

1.02 RELATED SECTIONS 

A. Section 07 92 00 – Joint Sealants 

1.03 QUALITY ASSURANCE 

A. Work shall be performed by a restoration contractor with not less than 5 years successful 
experience in masonry restoration projects similar in size and scope to the work of this 
project. The contractor shall employ personnel skilled in the restoration processes and 
operations indicated.  The restoration contractor shall be licensed by the State of Mississippi 
as a masonry / restoration contractor. 

B. Prior to start of general masonry restoration, prepare the following sample panels on building 
where directed by MDOT Architect.  Obtain MDOT Architect's acceptance of visual qualities 
before proceeding with the work. 

1. Prepare one sample area of approximately 3 feet high by 6 feet wide for 
waterproofing, demonstrating methods of surface preparation and waterproofing 
application.  Tests shall be applied using the same equipment as for job application. 

2. Prepare on sample area of approximately 3 feet x 3 feet for sealing joints in cast 
stone columns, demonstrating methods of joint preparation and sealant application. 

3. Prepare one sample area of approximately 3 feet high by 6 feet wide for cleaning 
masonry surfaces, demonstrating methods of cleaning.  Tests should be applied 
using the same equipment as for job application. 

C. Obtain materials for masonry restoration from a single source for each type material required 
(cement, sand, etc.) to ensure match of quality, color, pattern, and texture to the existing 
building. 

1.04 SUBMITTALS 

A. Submit manufacturer’s technical data (not material safety data sheets) for each product 
indicated including recommendations for their application and use.  Include reports and 
certifications substantiating that products comply with requirements. 

B. Submit  restoration contractor’s and manufacturer’s sample warranties prior to application for 
MDOT Engineer’s approval.  
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C. Submit restoration contractor’s qualifications including list of completed projects.  

D. Submit written program for each phase of restoration process including protection of 
surrounding materials on building and site during operations. 

E. Submit samples of the following prior to erection of mock-up: 

1. Mortar for pointing and masonry rebuilding and repair, in form of 6 inch long by 1/2 
inch wide sample strips of mortar set in aluminum or plastic channels or on-site 
samples. 

2. Chemical cleaning material. 
3. Breathable masonry coating in form of 12 inch x 12 inch sample on plywood. 
4. Caulking. 

1.05 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials to site in manufacturer's original and unopened containers and packaging, 
bearing labels indicating type and names of products and manufacturers. 

B. Protect masonry restoration materials during storage and construction from wetting by rain, 
snow, or ground water, and from staining or intermixture with earth or other types of 
materials. 

1.06 PROJECT CONDITIONS 

A. Clean masonry surfaces only when air temperatures are 40 degrees F (4 deg. C) and above 
and will remain so until masonry has dried out, but for not less than 7 days after completion of 
cleaning. 

B. Do not repoint mortar joints or repair masonry unless air temperatures are between 40 
degrees F (4 degrees C) and 80 degrees F (27 degrees C) and will remain so for at least 48 
hours after completion of work. 

C. Prevent grout or mortar used in repointing and repair work from staining face of surrounding 
masonry and other surfaces.  Remove immediately grout and mortar in contact with exposed 
masonry and other surfaces. 

D. Protect sills, ledges and projections from mortar droppings. 

1.07 SEQUENCING/SCHEDULING 

A. Perform masonry restoration work in the following sequence: 

1. Rake out mortar from brick masonryand cast stone joints. 
2. Replace deteriorated brick. 
3. Seal joints at cast stone and masonry cracks. 
4. Coat upper surfaces of cast stone and wash joints. 
5. Repoint brick masonry and cast stone joints. 
6. Seal building expansion joints. 
7. Clean exposed brick masonry and cast stone surfaces. 
8. Waterproof existing brick masonry surface and cast stone surfaces. 
9. Clean and/or repair adjacent finishes damaged or soiled during the progress of the 

work. 
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1.08 WARRANTIES 

A. Masonry restoration work shall be guaranteed for a period of 5 years.  The guarantee period 
shall begin upon issuance of notice of completion.  This shall be a notarized guarantee from 
the Restoration Company performing this work stating that their work will be guaranteed for 
this period.  This guarantee is to include labor and material with no cost to the Owner. 

B. A 10-year water repellant material warranty shall be issued by manufacturer upon completion. 

PART 2  - PRODUCTS 

2.01 MASONRY MATERIALS 

A. Portland Cement:  ASTM C 150, Type 1 

B. Hydrated Lime:  ASTM C 207, Type S 

C. Aggregate for Mortar:  ASTM C 144.  Match size, texture and gradation of existing mortar as 
closely as possible. 

D. Colored Mortar Pigment:  Natural and synthetic iron oxides and chromium oxides, 
compounded for use in mortar mixes to match existing mortar.  Use only pigments with 
record of satisfactory performance in masonry mortars which are clean, free of oils, acids, 
alkalis and organic matter. 

2.02 CLEANING MATERIALS AND EQUIPMENT 

A. Water for Cleaning:  Clean, potable, free of oils, acids, alkalis, salts, and organic matter. 

B. Brushes:  Fiber bristle only. 

C. Acidic Cleaner:  Manufacturer's standard strength acidic masonry restoration cleaner 
composed of hydrofluoric acid blended with other acids including trace of phosphoric acid 
and combined with special wetting systems and inhibitors.  Equal to Sure Klean Restoration 
Cleaner by ProSoCo, Inc. 

D. Spray Equipment:  Provide equipment for controlled spray application of water and chemical 
cleaners, if any, at rates indicated for pressure, measured at spray tip, and for volume. 

E. For spray application of chemical cleaners, provide low-pressure tank or chemical pump 
suitable for chemical cleaner indicated, equipped with cone-shaped spray-tip. 

F. For spray application of water, provide fan-shaped spray-tip which disperses water at an 
angle of not less than 15 degrees. 

G. Unless otherwise indicated, dilute chemical cleaning materials with water to produce 
solutions of concentration indicated but not greater than that recommended by chemical 
cleaner manufacturer. 

2.03 MORTAR MIXES 

A. Measure cementitious and aggregate material in a dry condition by volume or equivalent 
weight.  Do not measure by shovel, use known measure.  Mix materials in a clean 
mechanical batch mixer. 
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B. Mix pointing mortar in strict accordance with manufacturer's written instructions. 

C. Where colored mortar pigments are indicated do not exceed pigment-to-cement ration of 1 to 
10, by weight. 

D. Do not use admixtures of any kind in mortar, unless otherwise indicated. 

E. Mortar Proportions: 

1. Comply with ASTM C 270, Proportion Specification, Type N, unless otherwise 
indicated with cementitious material content limited to portland cement-lime. 

2. Add colored mortar pigment to produce mortar colors required. 

2.04 SEALANT MATERIALS 

A. Bond Breaker Tape:  Equal to that manufactured by Trimco. 

B. Sealant:  1 part urethane equal to Sonolastic NP 1 manufactured by Rexnord Chemical 
Products, Inc., a Sonneborn building product.  Color to match mortar. 

C. Backer Rod:  Equal to Sonofoam Backer Rod by Sonneborn. 

2.05 WATERPROOFING MATERIALS:  An alkyd-alkoxy base high solids coating equal to 
Weather Seal Siloxane by ProSoCo, Inc. 

2.06 MASONRY COATING:  A pigmented water based breathable coating equal to Breathable 
Masonry Coating by ProSoCo, Inc.  Use recommended primer where required. 

2.07 MATERIALS FOR CAST STONE REPAIR 

A. Adhesive for Injection:  Epoxy equal to Perm-Inject by Permagile Industries, Inc., 101 
Commercial Street, Plainview, NY  11803. 

B. Adhesive for other repairs:  Epoxy PG-2130 by Permagile Industries. 

C. Patching compound:  Thorite as manufactured by Standard Drywall.  5743 PSI after 28 days. 

PART 3  - EXECUTION 

3.01 PREPARATION 

A. Comply with recommendations of manufacturers of chemical cleaners for protecting building 
surfaces against damage from exposure to their products. 

B. Protect persons, motor vehicles, surrounding surfaces of building whose masonry surfaces 
are being restored, building site, and surrounding buildings from injury resulting from masonry 
restoration work. 

C. Prevent cleaning and waterproofing solutions from coming into contact with pedestrians, 
motor vehicles, landscaping, buildings and other surfaces which could be injured by such 
contact. 
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D. Erect temporary protection covers over pedestrian walkways and at points of entrance and 
exit for persons and vehicles which must remain in operation during course of masonry 
restoration work. 

E. Protect glass, unpainted metal trim and polished stone from contact with acidic chemical 
cleaners by covering them with liquid strippable masking agent or polyethylene film and 
waterproof masking tape.  Apply masking agent to comply with manufacturer's 
recommendations.  Do not apply liquid masking agent to painted or porous surfaces. 

F. Protection can be eliminated subject to Project Engineer's approval, if testing demonstrates 
no detrimental effect from exposure to cleaning solutions. 

3.02 CLEANING 

A. Proceed with cleaning in an orderly manner. Work from top to bottom of each scaffold width 
and from one end of each elevation to the other.  Use only those cleaning methods indicated 
for each masonry material and location.  Perform each cleaning method indicated in a 
manner which results in uniform coverage of all surfaces, including corners, moldings, 
interstices and which produces an even effect without streaking or damage to masonry 
surfaces.  Rinse off chemical residue and soil by working upwards from bottom to top of each 
treated area at each stage or scaffold setting. 

B. Water Application Methods 

1. Spray Applications:  Spray-apply water to masonry surfaces to comply with 
requirements indicated for location, purpose, water temperature, pressure, volume 
and equipment.  Unless otherwise indicated, hold spray nozzle not less than 6 inches 
from surface of masonry and apply water from side to side in overlapping bands to 
produce uniform coverage and an even effect. 

2. Low Pressure Spray:  100-400 psi, 3-6 gallons per minute. 

C. Chemical Cleaner Application Methods 

1. Apply chemical cleaners to masonry surfaces to comply with chemical 
manufacturer's recommendations using brush or spray application methods, at 
Contractor's option, unless otherwise indicated.  Do not allow chemicals to remain on 
surface for periods longer than that indicated or recommended by manufacturer. 

3.03  MORTAR REMOVAL 

A. Joint Raking:  Rake out mortar from joints to depths equal to 2-1/2 times their widths but not 
less than 1/2 inch nor less than that required to expose sound, unweathered mortar. 

B. Remove mortar from brick masonry and cast stone within raked-out joints to provide reveals 
with square backs and to expose masonry for contact with pointing mortar or caulk.  Brush, 
vacuum or flush joints to remove dirt and loose debris. 

C. Do not spall edges of brick masonry or cast stone units or widen joints.  Repair any units 
which become damaged. 

D. Cut out old mortar by hand with chisel and mallet, unless otherwise indicated.  No power tools 
will be allowed. 
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3.04      REPLACING DETERIORATED BRICK 

A. Preparatory Work:  The Contractor shall determine the areas where deteriorated brick will be 
replaced and review the work at the building with the Project Architect.  No bricks shall be 
replaced prior to the approval of the Project Architect. 

B. Replacement of deteriorated brick shall be as specified in Section 04200, Masonry. 

3.05      REPOINTING BRICK MASONRY 

A. Rinse brick masonry joint surfaces with water to remove any dust and mortar particles.  Time 
application of rinsing so that, at time of pointing, excess water as evaporated or run off, and 
joint surfaces are damp but free of standing water. 

B. Apply first layer of pointing mortar to areas where existing mortar was removed to depths 
greater than surrounding areas.  Apply in layers not greater than 3/8 inch until a uniform 
depth is formed.  Compact each layer thoroughly and allow to become thumbprint-hard 
before applying next layer. 

C. After joints have been filled to a uniform depth, place remaining pointing mortar in 3 layers 
with each of first and second layers filling approximately 2/5 of joint depth and third layer the 
remaining 1/5.  Fully compact each layer and allow to become thumbprint-hard before 
applying next layer.  Where existing bricks have rounded edges recess final layer slightly 
from face.  Take care not to spread mortar over edges onto exposed masonry surfaces, or to 
featheredge mortar. 

D. When mortar is thumbprint-hard, tool joints to match original appearance of joints, unless 
otherwise indicated.  Remove excess mortar from edge of joint by brushing. 

E. Where repointing work precedes cleaning of existing masonry allow mortar to harden not less 
than 21 days before beginning cleaning work. 

3.06  SEALING MASONRY JOINTS  

A. Cut out existing mortar.  Surface to receive sealant must be structurally sound, dry, clean, 
free of dirt, moisture, loose particles, oil, grease, asphalt, tar, paint, wax, rust, waterproofing, 
curing and parting compounds, membrane materials, and other foreign substances. 

B. All oil and grease should be removed by using toluol xylol, then wiped clean and dry until no 
solvent film or fingerprints remain. 

C. Apply bond breaker tape at the back of joint. 

D. Apply sealant in accordance with manufacturer's instructions.  Additional requirements are 
found in Section 07920 – Joint Sealants.  Caulking and sealing shall be performed when 
temperatures are above 40 degrees F (+4 degrees C) in order to avoid application to 
moisture laden surfaces.  Moisture on substrates will adversely affect adhesion. 

3.07 SEALING BUILDING EXPANSION JOINTS 

A. Remove any existing backer rod and sealant.  Surface to receive sealant to be dry, clean, 
free of dirt, moisture, loose particles, oil, grease, asphalt, tar, paint, wax, rust, waterproofing, 
curing and parting compounds, and membrane materials, and other foreign substances. 
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B. All oil and grease should be removed by using toluol, xylol, then wiped clean and dry until no 
solvent film or fingerprints remain. 

C. Apply backer rod at back of joint. 

D. Apply sealant in accordance with manufacturers instructions.  Additional requirements for 
execution are found in Section 07920 – Joint Sealants.  Caulking and sealing shall be 
performed when temperatures are above 40 degrees F (+4 degrees C) in order to avoid 
application to moisture laden surfaces.  Moisture on substrates will adversely affect adhesion. 

3.08 COATING SURFACES  

A. Clean the existing surfaces.  Apply primer for masonry coating.  Apply in strict accordance 
with manufacturer's instructions.  Allow to dry 10 hours. 

B. Protect adjacent surfaces from overspray or splash of primer.  Remove splashes promptly 
using mineral spirits. 

C. Apply two coats of breathable masonry coating, with brush, roller, or spray in strict 
accordance with manufacturer's instructions.  Allow 24 hours between coats. 

D. Strip existing sealer on all interior brick floors and apply three coats of approved glossy 
sealer. 

3.09 WATERPROOFING  

A. Waterproofing contains blended solvents and should be handled accordingly.  Do not use 
near fire or extreme heat and provide good ventilation to avoid buildup of solvent fumes.   

B. Adjoining glass, metal and painted surfaces shall be protected from overspray and splash of 
waterproofing.  Inadvertent splashes shall be removed using mineral spirits before the 
solution has dried on the surface. 

C. Surface Preparation:  Surface cracks and voids of more than 1/16 inch shall be tuckpointed  
or patched prior to application of waterproofing.  All caulks and sealants should be in place 
and cured prior to application. 

D. The surface should be clean and free of surface dirt, dust, oil or other surface contaminants.  
Use proprietary cleaning compounds where necessary followed by thorough rinsing with 
water.  Surfaces to be treated may be damp but should be absorbent to assure good 
penetration of waterproofing. 

E. Waterproofing shall be applied as packaged.  Do not dilute or alter material.  Preferred 
method of application is with low pressure (20 PSI) airless spray equipment or with a heavily 
saturated brush or roller.  Sprayer should be fitted with solvent resistant hoses and gaskets. 

F. Apply waterproofing in a flooding application, from the bottom up with sufficient material 
applied to produce a 6 inches to 8 inches rundown below the contact point of spray pattern 
with the surface.  Allow the first application to penetrate the surface (approximately three to 
five minutes) and reapply in the same saturating manner.  Less material will be required to 
saturate the surface on the second application. 

G. When using brush, or rollers, care should be taken to assure that enough solution is applied. 
 Apply sufficient material to thoroughly saturate the surface making sure to brush out heavy 
runs or drips that do not penetrate. 
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H. When applying to horizontal surfaces, waterproofing shall be applied in a single saturating 
application with sufficient material applied so that the surface remains wet for a few minutes 
before penetrating into the masonry.  Surface residues, pools and puddles shall be broomed 
out thoroughly until they completely penetrate into the surface. 

I. Porosity and texture of the surface will affect the amount of material necessary for effective 
treatment.  Use manufacturer's guidelines for estimating material requirements for various 
surfaces.  Always test on actual surface to get precise consumption rates. 

3.10 REPAIRING DAMAGED CAST STONE  

A. Carefully remove loose stone fragments.  Reuse only pieces of spalled stone which are in 
sound condition. 

B. Remove soil, loose stone particles, mortar, and other debris and foreign material from 
surfaces to be bonded. 

C. Apply adhesive to comply with adhesive manufacturer's directions.  Coat bonding surfaces of 
building stone and fragment with adhesive completely filling all voids and covering all 
surfaces.  Fit fragments onto building stone while adhesive is still tacky and hold fragment 
securely in place until adhesive has cured. 

D. Clean any residual adhesive from edges.  Wet stone and fill any chipped areas deeper than 
1/8 inch with patching mortar.  Avoid featheredging.  Patched areas to match texture of and 
be level with adjoining stone surfaces.  Keep patching mortar damp for 72 hours. 

E. All hairline cracks to be cut out to a depth of 1 inch and refilled with patching compound. 

F. In areas where original stone is missing, rebuild with patching compound to match contours 
and finish of original stone.  Apply in accordance with manufacturer's instructions. 

 

 END OF SECTION 
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SECTION 05 50 00  METAL FABRICATIONS 
 
 
PART 1 - GENERAL 
 
1.01 SECTION INCLUDES    
 

A. All miscellaneous metal work. The Work includes, but is not limited to, pipe railings, steel 
lintels, ornamental metalwork and miscellaneous framing & supports. 

  
1.02 RELATED SECTIONS 
  

A. Section 09 05 15 – Color Design. 
 
    B. Section 09 90 00 - Painting and Coating: Painting for all ferrous metal exposed to view. 
 
1.03 SUBMITTALS   
 

A. Prepare and submit shop drawings for all work under this section.  Indicate profiles, sizes, 
materials connection details, attachments, reinforcing, anchorage, size and type of 
fasteners, including every hole, and accessories.  Include erection drawings, with plans, 
elevations, and details where applicable.    

 
 
PART 2 - PRODUCTS    
 
2.01 MATERIALS:  Structural shapes shall be standard sections conforming to the American 

Society for Testing Materials Specification A-36.  Punch and drill as necessary for work of 
others.  Provide all bearing plates and all anchors, bolts, and etc. The Work shall be true 
and free of twists, bends and open joints between component parts.  Materials shall be 
thoroughly straightened in the shop before laid off or worked in any way, care being used 
to avoid injury to the material.    

 
A. Gray cast iron shall conform to ASTM A48-83, class 30.  All castings shall be of uniform 

quality, free from blowholes, shrinkage defects, swells, cracks or other defects. Castings 
shall be free of fins, burrs and slag.     

 
B. Expansion bolts shall be equal to Phillips Red Head or "cinch" bolts as manufactured by 

the National Lead Company.  Hilti Fasteners, Rawlplug Company and Wej-it Corporation 
are acceptable manufacturers.   Use toggle type bolts or similar for all anchorage into 
hollow construction. 

 
C. Bolt or weld connections:  Provide necessary lugs and brackets for anchorage.  Welding 

shall be in accordance with current "Code of Fusion, Welding and Gas Cutting in Building 
Construction, Part A - Structural Steel" issued by the American Welding Society, both for 
fabrication and erection.  All welders shall have certification, as a result of tests prescribed 
by the American Welding Society.   

 
D. Detail metal Work for ample size, strength and stiffness and as indicated.  Countersink 

and provide reinforcement where necessary; drill or punch holes for bolts and screws.  At 
the proper time furnish the necessary templates, patterns and items of miscellaneous 
metal, such as sleeves, inserts and similar items to be built into adjoining Work.    

 
E. Fabricate metal Work with sharp lines and angles, with smooth true surfaces and clean 

edges.  Form exposed joints to exclude water.  Furnish certificates from manufacturers 
stating that materials comply with the specification requirements.    
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F. Provide as necessary holes of proper number and spacing for the attachment of Work of 
other trades.  Do not use cutting torch in field without permission of the Project Engineer / 
MDOT Architect.   

 
G. Anchor bolts, washers, nuts and clamps shall be furnished where indicated on the 

Drawings and where necessary for properly securing Work in place.  All bolts and 
anchors used on the exterior of the building or built into exterior walls shall be cadmium 
plated.  Miscellaneous angles and plates not indicated or specified otherwise shall not be 
less than 1/4 inch thick.    

 
H. Shop paint and field touch up shall be ICI Devflex 4020, Rustoleum 769, Tnemec 99, 

Southern Coatings 476, or approved equal.  Shop coat shall be compatible with finish 
coats specified in Section 09900 – Paints and Coatings. 

 
I. Fastenings shall be invisible where possible.  Where exposed, screws, bolts, and the like 

shall be vandal-proof.  All welded exposed joints on steel manufactured items; etc. shall 
be ground smooth and filled to receive paint.    

 
2.02 METAL PRIMER   
 

A. Where materials come in contact with dissimilar materials which may cause harmful 
reaction, where exposed to moisture, or such as aluminum to cement mortar or concrete, 
the surface shall be protected by zinc chromate primer or approved paint.    

 
2.03 PIPE RAILINGS   
 

A. Fabricate railings and posts from 1-1/4 inch round tube steel, ASTM A 53, Type E or S, 
Grade A, Schedule 40.  Shop prime after fabrication.  Form exposed work true to line and 
level with accurate angles and surfaces and straight sharp edges.  Ease exposed edges 
to a radius of approximately 1/32-inch, unless otherwise shown.   

 
B. Welded Connections:  Cope intersections of rails and posts, weld joints and grind smooth.  

Butt weld end-to-end joints of railings or use welding connectors, at fabricator's option. At 
connections to steel supports, weld post directly to steel supports, unless otherwise 
indicated. 

 
C. Anchorage:  Use type of bracket with pre-drilled hole for exposed bolt anchorage.  For 

stud partitions and framing use lag bolts set into wood backing between studs and 
framing members.  Coordinate with stud installations for accurate location of backing 
members. 

 
D. Expansion:  Provide expansion joints at locations indicated, or if not indicated, at intervals 

not to exceed 40 feet.  Provide slip joint with internal sleeve extending 2 inches beyond 
joint on either side; fasten internal sleeve securely to one side; locate joint within 6 inches 
of posts. 

 
2.04 LOOSE LINTELS  
 

A. Provide loose steel lintels for openings and recesses in masonry walls and partitions.  
Weld adjoining members together to form a single unit where indicated.  Provide a 
minimum of 8 inches bearing at each side of openings. 
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2.05 ORNAMENTAL METALWORK  
 

A. Provide ornamental metalwork in shapes and sizes as shown on Drawings.  Aluminum 
soffit vents shall be equal to Architectural Grille 77-14th Street, Brooklyn, NY 11215, Tel. 
(800) 387-6267; equal products are acceptable by Hi-Tech Metals, Inc., Maspeth, NY, 
Tel. (718) 894-1212 or Robinson Iron, Alexander City, AL, Tel. (256) 329-8486. 

    
B. Soffit Vents and Panels:  Majestic No. 225, aluminum with insect screen, size as indicated 

on Drawings.  Finish shall be Powder Coated.  Color as selected be the Project Architect 
to match soffit. 

 
2.06 MISCELLANEOUS FRAMING AND SUPPORTS   
 

A. Provide miscellaneous steel framing and supports which are not a part of structural steel 
framework, as required to complete Work. 

 
B. Fabricate miscellaneous units to sizes, shapes, and profiles indicated, or, if not indicated, 

of required dimensions to receive adjacent other work to be retained by framing.  Except 
as otherwise indicated, fabricate from structural steel shapes, plates and steel bars of 
welded construction using mitered joints for field connection.  Cut, drill and tap units to 
receive hardware and similar items. 

 
C. Galvanize exterior miscellaneous frames and supports. 

 
 
PART 3 - EXECUTION    
 
3.01 INSTALLATION   
 
    A. Perform cutting, drilling and fitting required for installation; set Work accurately in location, 

alignment and elevation measured from established lines and levels.  Provide anchorage 
devices and fasteners where necessary for installation to other Work. 

 
B. Set loose items on cleaned bearing surfaces, using wedges or other adjustments as 

required.  Solidly pack open spaces with bedding mortar, consisting of 2 part Portland 
Cement to 3 parts sand and only enough water for packing and hydration, or use 
commercial non-shrink grout material.    

 
C. Framing above soffit vents to be painted black. 

 
D. Touch-up shop paint after installation.  After cleaning field welds, bolted connections and 

abraded areas, apply same type paint as used in shop.  Color to be selected from 
standard colors available.  Use galvanizing repair paint on damaged galvanized surfaces.  

 
 

END OF SECTION 
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SECTION 06 10 00  ROUGH CARPENTRY 
 
 
PART 1 - GENERAL 
 
1.01 SECTION INCLUDES     
 

A. Concealed wood grounds and blocking to frame openings, form terminations, to provide 
anchorage and / or support of other interior and exterior locations; plywood and rough 
hardware. 

 
1.02 RELATED SECTIONS  
 

A. Section 03 10 00 - Concrete Forming and Accessories. 
 
B. Section 06 40 00 - Architectural Woodwork. 

 
C. Section 08 71 00 - Door Hardware.  

        
1.03  COORDINATION   
 

A. Fit carpentry Work to other Work; scribe and cope as required for accurate fit.  Correlate 
location of furring, nailers, blocking, grounds and similar supports to allow proper 
attachment of other Work. 

 
1.04 QUALITY CONTROL   
 

A. Factory mark each piece of lumber and plywood to identify the type, grade, agency 
providing the inspection service, the producing mill and other qualities as specified. 

 
1.05 DELIVERY, STORAGE AND PROTECTION   
 

A. Keep materials dry during delivery and storage.  Protect against exposure to weather and 
contact with damp or wet surfaces.  Stack lumber and plywood, and provide air circulation 
within stacks.  Protect installed carpentry work from damage by work of other trades until 
Owner's acceptance of the Work.  Contractor shall comply with manufacturer’s required 
protection procedures. 

 
1.06 PROJECT CONDITIONS   
 

A. Installer must examine all parts of the supporting structure and the conditions under which 
the carpentry Work is to be installed, and notify the Contractor in writing of any conditions 
detrimental to the proper and timely completion of the Work.  Do not proceed with the 
installation until unsatisfactory conditions have been corrected in a manner acceptable to 
the installer. 

 
 
PART 2 - PRODUCTS 
 
2.01 LUMBER:  For each use, comply with the "American Softwood Lumber Standard" PS 20 

by the U.S. Department of Commerce.  Nominal sizes are shown or specified; provide 
actual sizes complying with the minimum size requirements of PS20 for the moisture 
content specified for each use.  Provide dressed lumber, S4S, unless otherwise shown or 
specified.  Provide seasoned lumber with 19 percent maximum moisture content at time 
of dressing and complying with dry size requirements of PS 20, unless otherwise 
specified. 
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2.02 FRAMING LUMBER 
 

A. Where wood framing is shown or scheduled, provide lumber complying with grading rules 
which conform to the requirements of the "National Grading Rule for Dimension Lumber" 
of the American Lumber Standards Committee established under PS 20. 

 
B. For Light Framing:   Standard Grade.    

    
C. For Structural Framing:  (4 inches and wider and from 2 inches to 4 inches thick), provide 

the following:  No. 1 Grade; Douglas Fir (WCLB or WWPA), Southern Pine (SPIB).  Fb 
(minimum extreme fiber stress in bending); 1,250 psi.  E (minimum modulus of elasticity); 
1,700,000 psi. 

 
2.03 BOARDS 
 

A. Where lumber less than 2 inches in nominal thickness and 2 inches or more in nominal 
width is shown or specified, provide boards complying with dry size requirements of PS 
20. 

 
B. Concealed Boards:  Where boards will be concealed by other work, provide the following: 

 
 1. Moisture Content:  19 percent maximum, mark boards "S- Dry". 
 2. Species and Grade:  Provide one of the following: 
 

a. Southern Pine (SPIB) No. 2 boards.  
b. WCLB (any species) No. 3 boards. 

   
2.04 PLYWOOD 
 

A. For each use, comply with the requirements for "Softwood Plywood/Construction and 
Industrial" PS 1 by the U.S. Department of Commerce. 

 
B. Concealed Plywood:  Where plywood will be concealed by other work, provide 5/8-inch 

minimum thickness Interior Type plywood C-D Plugged Grade, unless otherwise specified 
or shown on Drawings.  For backing panels for electrical or telephone equipment, provide 
fire-retardant treated Standard grade plywood with exterior glue. 

 
C. Exposed Plywood:  Where plywood will be exposed to view, provide 5/8 inch minimum 

thickness Interior Type plywood B-C Plugged Grade, unless otherwise specified or shown 
on Drawings.  Unless specifically stated otherwise, all exposed plywood shall be painted 
or stained from standard colors as selected by Project Engineer / MDOT Architect. 
  

D. Exterior Plywood:  Exterior type, medium density, C Grade for concealed faces. 
 

1. Roof sheathing:  3/4 - inch thick. 
2. Wall sheathing:  1/2 - inch thick.  

 
2.05 ANCHORAGE AND FASTENING MATERIALS   
 

A. For each use, select proper type, size, material, and finish complying with the applicable 
Federal Specifications. Zinc electroplated steel fasteners for high humidity and treated 
wood locations. All nails shall be coated. 
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2.06 TREATED WOOD   
 

A. Complete fabrication of treated items prior to treatment, wherever possible.  If cut after 
treatment, coat cut surfaces with heavy brush coat of same fire-retardant chemical used 
for treatment.  Inspect each piece of lumber or plywood after drying and discard damaged 
or defective pieces. 

 
B. Preservative Treatment:  Where lumber or plywood is indicated as "Treated", or is 

specified herein to be treated, comply with the applicable requirements of the American 
Wood Preservers Institute (AWPI).  Mark each treated item to comply with the AWP 
Quality Mark requirements for the specified requirements. 

 
1. Pressure-treat aboveground items with water-borne preservatives complying with 

AWPI P-2.  After treatment, kiln-dry to maximum moisture content of 15 percent.  
Treat indicated items and the following: 

 
a. Wood cants, nailers, blocking, stripping, and similar members in 

connection with roofing, flashing, vapor barriers and waterproofing. 
b. Wood sills, sleepers, blocking, furring stripping and similar concealed 

members in contact with masonry or concrete. 
 
C. Fire-Retardant Treatment:  Where "PR-S" lumber or plywood is shown or scheduled, 

comply with the AWPI Specification C-208 for pressure impregnation with fire-retardant 
chemicals to achieve a flame-spread rating of not more than 25 when tested in 
accordance with UL Test 723, ASTM E A4, or NFPA Test 355.  Where treated items are 
indicated to receive a transparent or paint finish, use a fire-retardant treatment that will not 
bleed through or adversely affect bond of finish. 

 
2.07 FELT:  Refer to Section 07 26 00 – Vapor Retarders for weather-resistive barrier on 

exterior face of wall sheathing. 
 
 

PART 3 - EXECUTION    
 
3.01 INSTALLATION   
 

A. Use only sound, thoroughly seasoned materials of the longest practical lengths and sizes 
to minimize jointing.  Use materials free from warp that cannot be easily corrected by 
anchoring and attachment.  Sort out and discard warped material and material with other 
defects that would impair the quality of the Work. 

 
B. Securely attach carpentry work to substrates by anchoring and fastening as shown and as 

required by recognized standards.  Countersink nail heads on exposed carpentry work 
and fill holes. 

 
C. Set carpentry work accurately to required levels and lines, with members plumb and true 

and accurately cut and fitted. 
 
3.02 ATTACHMENT AND ANCHORAGE 
 

A. Use common wire nails, except as otherwise shown or specified.  Use finishing nails for 
finish Work.  Select fasteners of size that will not penetrate members where opposite side 
will be exposed to view or will receive finish materials.  Make tight connections between 
members.  Install fasteners without splitting of wood; pre-drill as required. 
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B. Exposed Plywood:  Panel ends and edges shall have spacing of 1/8 inch maximum, 
unless otherwise indicated by the panel manufacturer. Fasten 6 inches on center along 
supported panel edges and 10 inches on center at intermediate supports 

 
C. Plywood Sheathing:  Panel ends and edges shall have spacing of 1/8 inch, unless 

otherwise indicated by the panel manufacturer.  Nail 6 inches on center along supported 
panel edges and 12 inches on center at intermediate supports with 6d common nails for 
panels 1/2 inch thick and 8d nails for panels 3 /4 inch thick. Provide closer spacing where 
required by local codes.  

 
3.03 WOOD GROUND NAILERS, BLOCKING, AND SLEEPERS   
 

A. Provide wherever shown and where required for screeding or attachment of other work.  
Form to shapes as shown and cut as required for true line and level of work to be 
attached.  Set true to line and level, plumb with intersections true to required angle. 
Coordinate location with other Work involved. 

 
B. Attach to substrates securely with anchor bolts and other attachment devices as shown 

as required to support applied loading.  Countersink bolts and nuts flush with surfaces, 
unless otherwise shown.  Building into masonry; anchor to formwork before concrete 
placement. 

 
C. Provide grounds of dressed, preservative treated, key-beveled lumber not less than 1-1/2 

inch wide and of the thickness required to bring face of ground to exact thickness of finish 
material involved.  Remove temporary grounds when no longer required. 
 

3.04 WOOD FURRING  
 

A. Install plumb and level with closure strips at all edges and openings. Shim with wood as 
required. 

 
D. Suspended Furring:  Provide of size and spacing shown, complete including hangers and 

all attachment devices.  Level to a tolerance of 1/8 inch in 12 feet. 
 

3.05 WOOD FRAMING  
 
    A. Set wood framing accurately to required lines and levels.  Provide framing members of 

sizes and on spacing shown, and frame openings as shown, or if not shown, comply with 
the recommendation of the "Manual for Housing Framing" of the National Forest Products 
Association.  Cut, join, and tightly fit framing around other Work.  Do not splice structural 
members between supports unless otherwise detailed. 

 
B. Anchor and nail as shown, or if not shown, to comply with the "Recommended Nailing 

Schedule - Table 1 of the "Manual of House Framing" and other recommendations of the 
N.F.P.A. 

 
 

END OF SECTION 
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SECTION 06 40 00  ARCHITECTURAL WOODWORK 
 
   

PART 1 - GENERAL    
   
1.01 SECTION INCLUDES   
 

A. Architectural woodwork as shown on the Drawings and schedules. Architectural 
woodwork is defined to include (in addition to items so designated on the Drawings) 
miscellaneous exposed wood members commonly known as "Finish Carpentry" or 
"Millwork", except where specified under another Section of these Specifications.  The 
types of architectural woodwork include, but are not limited to Standing and Running Trim, 
Shelving, and Miscellaneous work.  

 
1.02 RELATED SECTIONS  
 

A. Section 05 50 00 – Metal Fabrications. 
 

B. Section 06 10 00 – Rough Carpentry.  
 

C. Section 09 05 15 – Color Design. 
 

D. Section 09 90 00 – Painting and Coating 
 
1.03 DEFINITIONS   
 

A. Terms used in this Section are in accordance with terminology of the Architectural 
Woodwork Institute, Architectural Woodwork Quality Standards, Eighth Edition, Version 
1.0, 2003. 

 
1.04 SUBMITTALS   
      

A. Product Data:  Submit manufacturer’s product data, specifications, and installation 
instructions for each item of Factory-fabricated woodwork prior to fabrication. 

 
B. Shop Drawings:  Submit Shop Drawings for Lumber, Panel Products, Standing and 

Running Trim, Cabinets, Countertops, Shelving, and miscellaneous work.   Shop 
Drawings shall show location of elevations, large-scale details, attachment devices and 
other components. 

 
1.05 QUALITY ASSURANCE 
 

A. Unless otherwise shown or specified, comply with specified provisions of the Architectural 
Woodwork Institute (AWI) and approved "Quality Standards". 

 
B. Quality Marking:  Mark each unit of architectural woodwork with mill's or fabricator's 

identification and grade marks, located on surfaces which will not be exposed after 
installation. 

                    
C. Quality Standards:  For the following types of architectural woodwork, comply with the 

indicated standards as applicable. 
 

1. Lumber:  AWI Section 100. 
 2. Standing and running trim:  AWI Section 300. 
 3. Shelving:  AWI Section 600. 
 4. Miscellaneous work:  AWI Section 700. 
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1.06 PRODUCT DELIVERY, STORAGE AND HANDLING   
 

A. Protect woodwork during transit, delivery, storage and handling to prevent damage, 
soiling and deterioration.  Do not deliver woodwork until painting, wet work, grinding and 
similar operations which could damage, soil or deteriorate woodwork have been 
completed in installation areas.  If, due to unforeseen circumstances, woodwork must be 
stored in other than installation areas, store only in areas meeting requirements specified 
for installation areas. 

 
1.07 PROJECT CONDITIONS   
 

A. The Installer shall examine the substrates and conditions under which the work is to be 
installed; and notify the Contractor in writing of unsatisfactory conditions.  Do not proceed 
with the Work until unsatisfactory conditions have been corrected in a manner acceptable 
to the Installer. 

 
B. Conditioning:  The Installer shall advise the Contractor of temperature and humidity 

requirements for woodwork installation areas.  Do not install woodwork until the required 
temperature and relative humidity have been stabilized and will be maintained in 
installation areas. 

 
C. Maintain temperature and humidity in installation area as required to maintain moisture 

content of installed woodwork within a 1.0 percent tolerance of the optimum moisture 
content, from the date of installation through the remainder of the construction period.  
The fabricator of the woodwork shall determine the optimum moisture content and 
required temperature and humidity conditions. 

 
 
PART 2 - PRODUCTS 
 
2.01 BASIC MATERIALS AND FABRICATION METHODS   
 

A. Except as otherwise indicated, comply with the following requirements for architectural 
woodwork not specifically indicated as pre- fabricated or pre-finished standard products. 

 
B. Wood Moisture Content:  Provide kiln-dried lumber and maintain optimum 8 to 13 percent 

range (damp region) moisture content in solid wood (hardwood and softwood) through 
fabrication, installation, and finishing operations of interior Work. 

 
C. Wood for Painted Finish:  Comply with AWI quality standards for selection of species, 

grade and cut (fabricator's option, except as otherwise indicated).  Wood for trim shall be 
maple or other closed-grain hardwood subject to Project Engineer/ MDOT Architect’s prior 
approval. 

 
F. Design and Construction Features:  Comply with the details shown for profile and 

construction for architectural woodwork; and where not otherwise shown, comply with 
applicable Quality Standards, with alternate details at fabricator's option. 

 
G. Pre-Cut Openings:  Fabricate architectural woodwork with pre-cut openings, wherever 

possible, to receive hardware, appliances, plumbing fixtures, electrical work and similar 
items. Locate openings accurately and use templates or roughing-in diagrams for proper 
size and shape.  Smooth the edges of cut outs and where located in countertops and 
similar exposures, seal the edges of cut outs with a water resistant coating. 
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H. Measurements:  Before proceeding with fabrication of woodwork required to be fitted to 
other construction, obtain measurements and verify dimensions and shop drawing details 
as required for accurate fit.  Where sequence of measuring substrates before fabrication 
would delay the project, proceed with fabrication (without field measurements) and 
provide ample borders and edges to allow for subsequent scribing and trimming of 
woodwork for accurate fit. 

 
2.02 ARCHITECTURAL WOODWORK TYPES 
 

 
A. Running and Standing Trim:  Provide wood molding in profiles to match existing and as 

indicated on Drawings.  Specie shall be Spanish cedar for exterior and poplar for interior. 
 

B. Bead Board Ceiling:  Provide 5/8 inch by 4 inch tongue and groove Southern Yellow Pine, 
No. 1 bead board with center bead as indicated on the Drawings. 

 
C. Wood Shutters:  Provide Custom Grade Spanish cedar shutters to match existing, where 

required. 
 

2.03 FINISH FOR ARCHITECTURAL WOODWORK 
 

A. Refer to Section 09 90 00 – Painting and Coating.  
 
 
PART 3 - EXECUTION 
 
3.01 PREPARATION 
 

A. Condition woodwork to average prevailing humidity conditions in installation areas prior to 
installing. 

 
B. Deliver concrete inserts and similar anchoring devices to be built into substrates, well in 

advance of the time substrates are to be built.  Prior to installation of architectural 
woodwork, examine shop fabricated work for completion, and complete work as required, 
including back priming and removal of packing. 

 
3.02 INSTALLATION   
 

A. Install the work plumb, level, true and straight with no distortions.  Shim as required using 
concealed shims.  Install to a tolerance of 1/8-inch in 8 feet for plumb and level (including 
countertops); and with 1/16-inch maximum offsets in revealed adjoining surfaces.  Scribe 
and cut work to fit adjoining work, and refinish cut surfaces or repair damaged finish at 
cuts. 

 
B. Secure woodwork with anchors or blocking built-in or directly attached to substrates.  

Attach to grounds, stripping and blocking with countersunk, concealed fasteners and blind 
nailing as required for a complete installation.  Except where pre-finished matching 
fastener heads are required, use fine finishing nails for exposed nailing, countersunk and 
filled flush with woodwork, and matching final finish where transparent finish is indicated. 

 
C. Standing and Running Trim:  Install with minimum number of joints possible, using full-

length pieces (from maximum length of lumber available) to the greatest extent possible.  
Stagger joints in adjacent and related members.  Cope at returns, miter at corners, and 
comply with Quality Standards for joinery. 
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3.03 PREPARATION FOR SITE FINISHING   
 

A. Set exposed fasteners. Apply wood filler in exposed fastener indentations. Sand work 
smooth ready for painted or stained finishes. 

 
3.04 ADJUSTMENT, CLEANING, FINISHING AND PROTECTION   
 

A. Repair damaged and defective woodwork wherever possible to eliminate defects 
functionally and visually; where not possible to repair properly, replace woodwork.  Adjust 
joinery for uniform appearance. 

 
B. Clean woodwork on exposed and semi-exposed surfaces.  Touch up shop applied 

finishes restoring damaged or soiled areas. 
 
C. Refer to Section 09 90 00 for final finishing of installed painted and stained architectural 

woodwork. 
 

D. Protection:  The Installer of architectural woodwork shall advise the Contractor of final 
protection and maintenance conditions necessary to ensure that the Work will be without 
damage or deterioration at the time of acceptance. 

 
 

END OF SECTION 
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SECTION 07 26 00   VAPOR RETARDERS 
 
 
PART 1 - GENERAL 
 
1.01 SECTION INCLUDES 
 

A. Weather-resistive barrier on exterior face of wall sheathing. 
 

B. Floor protection paper used for positive protection of finished floors. 
 
1.02 RELATED SECTIONS  
 

A. Section 07 65 00 - Flexible Flashing. 
 
1.03 SUBMITTALS   
 
A. Submit manufacturer’s technical product data, installation instructions and 

recommendations for products specified. 
 
1.04 WARRANTIES 
 

A. Provide Manufacturer’s standard 10 year material and labor warranty for weather-resistive 
barrier materials.  

 
 
PART 2 - PRODUCTS 
 
2.01 ACCEPTABLE  MANUFACTURERS 
 

A. Drawings and specifications are based on products manufactured by Fortifiber 
Corporation, 300 Industrial Drive, Fernley, NV 89408.  Tel. (800) 773-4777. 

 
B. Equivalent products by the following manufacturers are acceptable: 
 

1. Grace Construction Products, Cambridge, Ma. Tel: (800) 444-6459. 
2. Griffolyn ® Division, Reef Industries, Inc., Houston, TX. Tel: (800) 231-6074. 
3. Stego Industries LLC, San Juan Capistrano, CA.  Tel: (877) 464-7834. 
 

C. Substitutions shall fully comply with specified requirements and Section 01 62 14-Product 
Options and Substitution Procedures. 

 
2.02 WEATHER-RESISTIVE BARRIER   
 

A. Membrane shall be a single ply, asphalt saturated kraft 60 minute Grade D breather type 
sheathing paper, meeting ASTM E-1677-95 Type I Test Method, equal to “Fortify®” with 
the following characteristics: 

 
1. Water Vapor Transmission: ASTM E-96 (A), 75 grams, 11 perms (MVT). 
2. Water Resistance: ASTM D-779, 60 minutes. 
3. Tensile Strength: ASTM D-828, MD-70lb f/inch, CD-60lb. f/inch. 
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2.03 FLOOR PROTECTION PAPER   
 

A. Non-staining reinforced floor protection paper consisting of two heavy kraft sheets and 
glass reinforcing fibers laminated with a non-staining adhesive, meeting ASTM D 828 and 
ASTM D 781 Test Methods, equal to “Seekure®”. 

 
 
PART 3 - EXECUTION 
 
3.01 PREPARATION   
 

A. Ensure items that pass through building paper / membrane are properly and rigidly 
installed, substrate is free of projections and irregularities that may be detrimental to 
proper installation of building paper / membrane.  

 
3.02 INSTALLATION   

 
A. Weather-Resistive Barrier: Install weather-resistive barrier in weather-board fashion over 

approved exterior sheathing, lapping horizontal joints a minimum of 3 inches and lapping 
vertical joints a minimum of 6 inches. Seal lapped joints with Fortify Tape. Seal tears and 
punctures with Fortify Tape and/or Moistop Sealant. Comply with Manufacturer’s 
recommendations. 

 
B. Floor Protection Paper: Apply floor protection paper immediately after floor covering is 

installed. Do not remove until final completion and acceptance by the Project Engineer.  
Lay paper in widest practical width with 6-inch laps to provide complete coverage of 
flooring.  Seal joints with minimum 2 inch wide pressure sensitive tape. 

 
 
 

END OF SECTION 
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SECTION 07 46 34  VINYL SIDING  
 
 
PART 1 - GENERL 
 
1.01 SECTION INCLUDES  
 

A. Solid vinyl siding related accessories and attaching devices as shown on Drawings and as 
required for a complete system. 

 
1.02 RELATED SECTIONS   
 

A. Section 09 05 15 – Color Design. 
 

1.03 SUBMITTALS 
 
     A. Submit detailed drawings showing anchoring details, trim and accessories.  
 
     B. Submit technical product data and color chart. 
 

C. Submit a two-foot by two-foot representative sample of each type of panel and accessory 
complete with factory finish and color if product is not one of those specified.  

 
D. Warranty:  Submit original copy of manufacturer’s warranty for type of siding specified. 

    
1.04 DELIVERY, STORAGE AND HANDLING   
 

A. Upon receipt of siding and other materials, installer shall examine the shipment for 
damage and completeness. Siding shall be stored in a clean, dry place. Stack all 
materials to prevent damage and to allow for adequate ventilation. 

 
1.05  WARRANTY:  Limited lifetime, non-prorated. 
 
 
PART 2 - PRODUCTS    
 
2.01 ACCEPTABLE MANUFACTURERS   
 

A. Drawings and Specifications are based on products manufactured by Wolverine Vinyl 
Siding, 750 East Swedesford Rd., Valley Forge, PA.  Tel: (888) 838-8100 

 
B. Equivalent products by the following manufacturers are acceptable: 

 
1. Georgia-Pacific Corp., Atlanta, GA. Tel: (404) 652-4000. 
2. Heartland Building Products, Inc., Booneville, MS. Tel: (800) 432-7801 

       
C. Substitutions shall fully comply with specified requirements and Section 01 62 14-Product 

Options and Substitution Procedures. 
 
2.02 MATERIALS   
 

A. American Legend double 4 inch Clapboard ALD4 – wood grain finish. 
 

B. Solid vinyl siding shall comply with the provisions set forth in ASTM standard 
specifications for Rigid Polyvinyl Chloride (PVC) Siding # D3679 Class 2. 

 
C. Solid vinyl siding shall meet the following manufacturing and product specifications: 

 
1. Warp (per two panels, in.)  0.250 
2. Thickness (inches)   0.042 
3. Shrinkage (percent)   3.0 
4. Gardner Impact (in./lb. Ft./mil)  1.74 
5. Surface Distortion @ 120 deg. F  None 
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D. Weathering:  Shall be according to ASTM D1435 requirements and free of any visual 
surface defects, such as peeling, chipping, cracking, flaking, or crazing due to 
manufacturing conditions. 

 
E. Chalking:  Shall not exceed ASTM D659 Number 6 Rating caused by manufacturing 

defects within 5 years in a vertical exposure. 
 

F. Color:  Shall be uniform on the surface and throughout the panels. 
 

G. Color Selection:  Shall be selected by the Project Engineer / MDOT Architect from 
manufacturer’s full range of standard colors. 

 
2.03 ACCESSORY MATERIALS 
 
    A. Perimeter trim, moldings, etc. shall be the same material as the siding panels. 
 

B. All fasteners shall be non-corrosive and compatible with the vinyl siding. The 
manufacturer shall supply all necessary fasteners.  Exposed fasteners will not be 
accepted. 

 
 
 PART 3 - EXECUTION 
 
 3.01 EXAMINATION 
 

 A. Installer shall examine all substrates on which panel system is to be applied.  Notify the 
Contractor in writing if surfaces are not suitable for application.   

 
    B. Installation shall not proceed until surface is acceptable to the installer.  
 
    C. Installer shall field verify all dimensions prior to fabrication and installation. 
 
3.02 INSTALLATION 
 

A. Vinyl siding, accessories and trim shall be installed in accordance with the latest edition of 
installation instructions prepared by the Vinyl Siding Institute of The Society of the Plastic 
Industry, Inc. and vinyl siding manufacturer’s recommended procedures.    

 
B. Install panels in such a manner that all joint members are true and plumb. 

 
C. Attach panels using manufacturer's fasteners, spaced in accordance with approved shop 

drawings. 
 
    D. Protect installed siding panels and trim from damage caused by adjacent construction 

until completion of installation. 
 
    E. Remove and replace any panels or components which are damaged beyond successful 

repair. 
 
3.03 CLEANING   
 

A. Clean any grease, finger marks, or stains from the panels per manufacturer's 
recommendations.  Remove all scrap and construction debris from the site. 

 
 

END OF SECTION 
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SECTION 07 61 00  SHEET METAL ROOFING  
 
 
PART 1 - GENERAL  
 
1.01 SECTION INCLUDES  
 

A. This Section includes factory formed, prefinished standing seam metal roof panels with 
concealed fasteners and related accessories, valleys, hips, ridges, eaves, corners, rakes, 
miscellaneous flashing, underlayment and attaching devices as shown and / or required 
for a complete weathertight metal roofing system. 

 
1.02 RELATED SECTIONS   
 

A. Section 07 62 00 – Sheet Metal Flashing & Trim. 
 
B. Section 09 05 15 – Color Design. 

 
1.03 REFERENCES 
 

A. ASTM A-525 General Requirements for Steel Sheet, Zinc-Coated (Galvanized). 
 
B. ASTM A-653 Steel Sheet, Zinc-Coated (Galvanized) by Hot Dip Process, Structural 

Physical Quality. 
 

C. ASTM E-1646: Static Water Infiltration. 
 

D. ASTM E-1680: Static Air Infiltration. 
 

E. Spec Data Sheet - Galvalume Sheet Metal by Bethlehem Corp. 
 

F. SMACNA - Architectural Sheet Metal Manual. 
 

G. UL 90 Rating (minimum) : Wind Uplift Approval Conforming to Underwriters Lab. (UL) 
Section 580 Specifications and Complying with 2006 International Building Code 
requirements and local codes, whichever are more stringent. 

 
1.04 SUBMITTALS 
 
 A. Product Data:  Submit manufacturer's technical data and installation instructions for each 

type of roofing material and accessory required.    
 

B. SHOP Drawings:  Submit detailed drawings showing layout of panels and fasteners, 
anchoring details, joint details, trim, flashing, and accessories.  Show details of 
weatherproofing terminations, and penetrations of metal work.  Indicate material type, 
Thickness, finish and color. 

 
C. Samples: Submit a two-foot by two-foot representative sample of each type of panel and 

accessory indicating panels, standing seams, closure, edge trim and flashing complete 
with factory finish and color if product is not one of those specified. 

 
D. Submit certification prepared, signed, and sealed by a Professional Engineer registered in 

the State of Mississippi, verifying that roof system meets or exceeds wind uplift 
requirements as specified herein.  

 
E. Submit certification indicating compliance with minimum requirements of the Water 

Infiltration - ASTM E-1646 performance tests. 
 

F. Submit sample copies of the Paint Finish Guarantee and Weather Tightness Warranty 
prior to fabrication and installation for MDOT Architect’s approval.  DO NOT start roofing 
installation without MDOT Architect’s approval of Guarantee and Warranty. 

 
G. Submit written proof from manufacturer that installer is approved to install their materials. 
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H. Submit executed Warranty per Section 01 77 00 - Closeout Procedures for Owners 
signature. 

 
1.05  QUALITY ASSURANCE 
 
   A. Manufacturer:   Company specializing in Architectural Sheet Metal Products with 10 years 

minimum experience. 
 

B. Installer:  Company specializing in Architectural Sheet Metal Products, with 5 years 
minimum experience, who has completed work similar to that indicated for this project 
and with a record of successful in-service performance.  Submit identification of at least 3 
projects of similar scope and complexity along with name, address, and telephone 
number of the Architect, Owner and General Contractor.  Installer shall be approved by 
the roofing manufacturer in writing to install their materials.  

 
1.06 DELIVERY, STORAGE AND HANDLING   
 

A. Upon receipt of panels and other materials, installer shall examine the shipment for 
damage and completeness.  Panels should be stored on edge in a clean, dry place.  One 
end shall be elevated to allow moisture to run off.  Panels with strippable film must not be 
stored in the open exposed to the sun.  Stack all materials to prevent damage and to 
allow for adequate ventilation. 

 
1.07  WARRANTY 
 

A. Paint Finish:  Paint finish shall have a 20-year, non-prorated, guarantee against cracking, 
peeling and fade (Not to exceed 5 N.B.S. units).  

 
B. Weather Tightness:  The entire installation (clips, panels, fasteners, rakes, eaves, 

ridge/valley flashing conditions, roof to wall conditions as well as all materials specified as 
supplied by the manufacturer) shall be guaranteed weather tight for a MINIMUM OF 20 
YEARS.  This warranty shall be identified as neither Non-Depreciating, Non-prorated nor 
have exclusions that identify valleys, curbs, and flashings.  Provide written warranty, 
signed by metal roofing manufacturer and his authorized installer, agreeing to replace / 
repair defective materials and workmanship during the warranty period with NO COST to 
the Owner.  

   
 
PART 2 - PRODUCTS    
 
2.01 ACCEPTABLE MANUFACTURERS   
 

A. Drawings and Specifications are based on products manufactured by Petersen Aluminum 
Corp., 1005 Tonne Road, Elk Grove Village, IL 60007.  Tel: (800) 323-1960. 

 
    B. Equivalent products by the following manufacturers are acceptable: 
 

1. Architectural Building Components, Houston, TX. Tel: (800) 423-1105. 
2. Englert, Inc., Perth Amboy, NJ, Tel: (732) 826-8614. 
3. Firestone Metal Products, Anoka, MN, Tel: (800) 426-7737. 
4. Innovative Metals Company, Tucker, GA. Tel (800) 646-3826. 
5. MBCI, Hernando, MS, Tel: (800) 206-6224. 
 

C. Substitutions shall fully comply with specified requirements and Section 01 62 14-Product 
Options and Substitution Procedures. 

 
2.02 SHEET MATERIALS   
 

A. Materials:  Sheet Steel shall be PAC-CLAD 24 gage-minimum, G-90 Galvanized ASTM A 
653, or (24 gage-minimum, prefinished Galvalume ASTM 792 Grade 50B with an AZ-50 
coating).  
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    B. Finish:  Finish shall be full strength (70% PVDF) Kynar 500 Fluorocarbon coating applied 
by the manufacturer on a continuous coil coating line. Top side dry film thickness of 0.70 
to 0.90 mil over 0.25 to 0.35 mil prime coat, to provide a total dry film thickness of 0.95 to 
1.25 mil.  Bottom side shall be coated with primer with a dry film thickness of 0.25 mil. 
Finish shall conform to all tests for adhesion, flexibility, and longevity as specified by the 
finish supplier. 

 
    C. Color:  Shall be as indicated in Section 09 05 15 for color selection.  Color design 

selected from standard and premium colors of Peterson Aluminum.  Substituted systems, 
if submitted, shall match selected color. 

 
    D. Film:  Strippable film shall be applied to the top side of the painted coil to protect the finish 

during fabrication, shipping and field handling.  This strippable film shall be removed 
before installation. 

 
2.03 ACCESSORY MATERIALS 
 

A. Concealed fastening clips:  G-90 galvanized steel, spaced 18-inches on center, unless 
closer spacing is required by design wind loads.  

 
B. Fasteners:  1-inch # 10 pancake head wood screw with a # 2 Phillips head size.  Minimum 

2 fasteners per clip. 
 

C. Sealant:  Extruded vinyl weatherseal 
 

D. Underlayment: Peel and Stick Membrane shall be installed over entire roof substrate. 
Membrane shall be equal to Certainteed Wintergard™ HT, Grace Ultra, Henry Blueskin® 
PE 200 HT, Imetco Dry Dek™, or Tamko® TW Metal and Tile Underlayment. Provided 
underlayment must be approved and warranted as part of the complete roofing system. 

 
2.04 FABRICATION 
 

A. Panels:  All panels shall be seamless.  Panels beyond 60 feet must be manufactured at 
the project location by factory personnel using roll forming equipment.  

  
B. Panels fabricated by a portable roll former will require Project Engineer / MDOT 

Architect’s prior approval. 
 

C. All exposed adjacent flashing and accessories shall be of the same material and finish as 
the roof panels.  All flashing, hem exposed edges on underside 1/2 inch.  Fabricate in 
accordance with standard SMACNA procedures and details. All roof sections requiring 
flashing less than 25 feet should be continuous lengths.  Roof sections requiring closures 
greater than 25 feet shall be flashed using the fewest pieces possible.  

 
2.05 PREFORMED METAL ROOFING SYSTEM   
 

A. Equal to Petersen Aluminum Corp.       SNAP-CLAD panel system  
 

B. System shall include, but is not limited to the following components: 
 

1. Standing Seam Metal Roof Panels with Striations. 
2. Preformed Metal Valley Flashing. 
3. Preformed Metal Hip Flashing. 
4. Preformed Metal Vented Ridge Cap. 
5. Concealed fastening clips and fasteners. 
6. Metal Fascia and Cladding. 
7. Miscellaneous Metal Trim Necessary for a Complete System Installation. 

 
C. SNAP-CLAD roof panels with striations shall have 16 inches on center maximum seam 

spacing, roll-formed in continuous lengths from eave to ridge, with a minimum standing 
seam height of 1-3/4 inches. 
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D. Certification shall be submitted, based on independent testing laboratory, indicating no 
measurable water penetration or air leakage through the system when tested in 
accordance with ASTM E-1646 and ASTM E-1680. 

 
 

 PART 3 - EXECUTION 
 
 3.01 EXAMINATION 
 
    A. Examine wood trusses to ensure proper attachment to framing. 
 
    B. Inspect roof structure to verify deck is clean and smooth, free of depressions, waves or 

projections, properly sloped to valleys or eaves.   
 
    C. Verify roof openings, curbs, pipes, sleeves, ducts or vents through roof are solidly set, 

cant strips and reglets in place, and nailing strips located. 
 

E. Installer shall examine substrate and conditions under which Work is to be performed and 
must notify Contractor in writing of unsatisfactory conditions.  Do not proceed with 
installation until unsatisfactory conditions have been corrected in manner acceptable to 
Installer.  

 
3.02 INSTALLATION OF UNDERLAYMENTS 
 

A. Install using methods recommended by manufacturer in accordance with local building 
code. 

 
B. Peel and Stick Membrane: Install one layer of membrane lapped, staggered, and applied 

horizontally from eave to ridge over approved roof substrate. Run membrane 
underlayment horizontally lapped so water sheds; secure in place.  Lap ends 4 inches 
minimum; stagger end laps of each layer 36 inches minimum.  Repair or replace any torn 
membrane to maintain a continuous membrane ahead of installation of metal roofing. 

 
C. Vent Pipes:  At vent pipes, install a 24 inch minimum square piece of Peel and Stick 

Membrane lapping over roof deck underlayment; seal tightly to pipe. 
 

D. Vertical Walls:  At vertical walls, install leak barrier membrane extending 6 inches 
minimum up the wall and 12 inches minimum on to the roof surface lapping over roof 
deck underlayment. 

 
E. Metal Drip Edge:  At rake edges, install metal drip edge flashing over Peel and Stick 

Membrane and roof deck underlayment; set tight to rake boards; lap joints 2 inches 
minimum and seal with plastic cement; secure with nails. 

 
3.03 INSTALLATION OF PANELS 
 

A. Comply with Drawings, manufacturers instructions, and conform to standards set forth in 
the Architectural Sheet Metal Manual published by SMACNA, in order to achieve a 
watertight installation. 

 
B. Install panels in such a manner that horizontal lines are true and level and vertical lines 

are plumb. 
 
C. Install starter and edge trim before installing roof panels. 

 
D. Remove protective strippable film prior to installation of roof panels. 

 
E. Attach panels using manufacturer's standard clips and fasteners, spaced in accordance 

with approved shop drawings. 
 

F. Install sealants for preformed roofing panels as specified on shop drawings.  
 

G. Do not allow panels or trim to come into contact with dissimilar materials. 
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H. Do not allow traffic on completed roof.  If required, provide cushioned walk boards. 
 

I. Protect installed roof panels and trim from damage caused by adjacent construction until 
completion of installation. 

 
J. Thoroughly clean and touch-up areas scarred during installation with a touch-up paint 

approved by panel manufacturer.  Only minor scratches and fastener heads shall be 
touched-up; all other damaged material shall be replaced. 

 
3.04 CLEANING 
 

A. Clean grease, finger marks, and stains from panels in accordance with manufacturer's 
recommendations.    

 
B. Remove all scrap and construction debris from the site. 

 
 

END OF SECTION 
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SECTION 07 62 00  SHEET METAL FLASHING AND TRIM   
 
 
PART 1 - GENERAL    
 
1.01 SECTION INCLUDES  
 

A. Flashing and sheet metal work as indicated on the Drawings and provisions of this 
specification. The types of work include the following:   

 
B. Metal flashing and counter flashing.  
 
C. Gutters and downspouts. 

 
1.02 RELATED SECTIONS   
 

A. Section 09050 – Color Design. 
 
1.03 SUBMITTALS   
 

A. Submit manufacturer's product data, technical specifications, installation instructions and 
general recommendations for each specified sheet material and fabricated product for 
Project Engineer / MDOT Architect’s approval.    

 
    B. Samples: Submit 2 samples, eight inch square, of specified sheet materials to be 

exposed as finished surfaces. Submit 2 twelve inches long, completely finished units of 
specified factory-fabricated products exposed as finished work. Submit 2 color charts of 
manufacturer’s complete line of standard colors available. 

 
    C. Shop Drawings: Submit shop drawings showing layout, joining, profiles, and anchorage of 

fabricated work, including major counter flashing and expansion joint systems, and roof 
accessories; layouts at l/4 inch scale, details at 3 inch scale.    

 
    D. Qualification Data:  Submit 2 copies for firms and persons that demonstrate capabilities 

and experience.  Include a list with ten completed Project names and addresses, and 
name and addresses of Architects and Owners. 

 
1.04 PROJECT CONDITIONS   
 

A. Coordinate with interfacing and adjoining work for proper sequencing of each installation.  
Ensure best possible weather resistance and durability of the work and protection of 
materials and finishes. 

 
1.05 QUALITY ASSURANCE 
 
    A. Installer Qualifications: Engage an experienced installer, with 5 years minimum 

experience, who has completed sheet metal work similar to that indicated for this project 
and with a record of successful in- service performance. 

 
    B. Mock-Up: Prior to installing, construct mock-up to demonstrate aesthetic effects as well 

as qualities of materials and execution. 
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PART 2 - PRODUCTS    
 
2.01 FLASHING AND SHEET METAL MATERIALS  
 

A. Shall be 24 gage G-90 Galvanized Steel ASTM A 653 fabricated in accordance with 
SMACNA standards to sizes and profiles shown on the drawings. Pre-finished steel, 
colors as selected, Kynar 500 (70% PVDF), 20 year coating. Equal to Petersen Aluminum 
Corp., Tel. (800) 722-2523. Use galvanized finish where concealed from view only. 

 
2.02 GUTTERS AND DOWNSPOUTS  
 

A. Materials:  Provide gutters and downspouts in shapes and sizes as indicated on the 
Drawings, fabricated from cold rolled 16 ounce copper sheet. 

 
B. ACCESSORIES:  Provide heavy duty fixed brass and adjustable copper strap hangers 

and supports. 
 

C. Equivalent products by the following manufacturers are acceptable: 
 

1. Atlanta Products, Inc., 5700 Riverview Industrial Drive, Mableton, GA 30059.       
Tel: (800) 554-1097. 

2. Berger Bros. Co., 805 Pennsylvania Boulevard, Feasterville, PA 19053.              
Tel: (800) 523-8852. 

3. Copper Craft, 4995 Keller Haslet Road, Keller, TX 76244.  Tel: (800) 486-2723. 
 

D. Substitutions shall fully comply with specified requirements and Section 01 62 14-Product 
Options and Substitution Procedures. 

 
2.02 METAL FASCIAS  
 

A. Materials:  Provide fascia in profiles as indicated on the Drawings of same material and 
finish as metal roof. 

 
B. Corners:  Provide corner and end pieces with mitered, welded joints. 

 
2.03 MISCELLANEOUS MATERIALS 
 

A. Solder:  Solder for use with steel or copper, provide 50 – 50 tin / lead solder ASTM B 32, 
with rosin flux.   

 
B. Fasteners:  Same metal as flashing / sheet metal or, other non-corrosive metal as 

recommended by sheet manufacturer. Match finish of exposed heads with material being 
fastened. 

 
C. Elastomeric Sealant:  Generic type recommended by manufacturer of metal and 

fabricator of components being sealed; comply with FS TT-S-007, TT-S-00230, or 
TT-S-00l543.  

 
D. Metal Accessories:  Provide sheet metal clips, straps, anchoring devices and similar 

accessory units as required for installation of work, matching or compatible with material 
being installed, non-corrosive, size and gage required for performance.   
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PART 3 - EXECUTION    
 
3.01 INSTALLATION REQUIREMENTS   
 

A. Except as otherwise indicated, comply with manufacturer's installation instructions and 
recommendations, and with SMACNA "Architectural Sheet Metal Manual".  Anchor units 
of work securely in place by methods indicated, providing for thermal expansion of metal 
units; conceal fasteners where possible and set units true to line and level as indicated.  
Install work with laps, joints and seams which will be permanently watertight and 
weatherproof.     

 
3.02 ACCESSORIES INSTALLATION 
 
    A. Comply with manufacturer's instructions and recommendations. Coordinate with 

installation of roof deck and other substrates to receive accessory units, and with vapor 
barriers, roof insulation, roofing and flashing; as required to ensure that each element of 
the work performs properly, and that combined elements are waterproof and weathertight.   

 
B. Anchor units securely to supporting structural substrates, adequate to withstand lateral 

and thermal stresses as well as inward and outward loading pressures.  
 
C. Gutter supports shall be spaced at 30 inches on center, constructed of same material as 

gutters.   
 
D. Downspout straps shall be spaced 6 feet on center maximum (minimum of 3 required per 

downspout) and be same material as downspout.     
 
    E. Separate metal from incompatible metal or corrosive substrates by coating concealed 

surfaces with asphalt mastic as recommended by manufacturer.     
 

3.04 CLEANING AND PROTECTION   
 

A. Clean exposed metal surfaces, removing substances, which might cause corrosion of 
metal or deterioration of finishes.    

 
    B. Protection:  Installer shall advise Contractor of required procedures for surveillance and 

protection of flashings, sheet metal work, and accessories during construction, to ensure 
that work will be without damage or deterioration, other than natural weathering, at time of 
substantial completion.  

 
    C. Flashings and sheet metal with any cuts, abrasions, or imperfections will not be 

acceptable and is to be replaced.  
 
 

END OF SECTION 
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SECTION 07 65 00   FLEXIBLE FLASHING 
 
 
PART 1 - GENERAL 
 
1.01 SECTION INCLUDES:  
  

A. Self-adhesive flashing used to seal around exterior windows, doors, and where required 
to weatherproof the building. 

 
B. Waterproof membrane flashing used to seal around exterior door and window heads and 

sills, brick ledges, copings at masonry walls, common through-wall penetrations such as 
hose bibbs, vents, electrical boxes, exterior lights, and where required to waterproof the 
building. 

 
1.02 RELATED SECTIONS 
 

A. Section 07 26 00 – Vapor Retarders (for weather-resistive barrier). 
 
1.03 SUBMITTALS:  Submit manufacturer’s technical product data, installation instructions and 

recommendations for product specified. 
 
1.04 WARRANTIES 
 
A. Provide Manufacturer’s standard 10 year material and labor warranty. 

 
 
PART 2 - PRODUCTS 
 
2.01 ACCEPTABLE  MANUFACTURERS 
 

A. Drawings and specifications are based on product manufactured by Fortifiber 
Corporation, 300 Industrial Drive, Fernley, NV 89408.  Tel. (800) 773-4777. 

 
B. Equivalent products by the following manufacturers are acceptable: 
 

1. Grace Construction Products, Cambridge, MA.  Tel: (800) 444-6459. 
2. Griffolyn ® Division, Reef Industries, Inc., Houston, TX.  Tel: (800) 231-6074. 

 
C. Substitutions shall fully comply with specified requirements and Section 01 62 14-Product 

Options and Substitution Procedures. 
 
2.02 SELF-ADHESIVE FLASHING   
 

A. Membrane shall be a multi-layer composite employing polyethylene, fiberglass membrane 
and self-adhesive backing, meeting ASTM E-2112, equal to “Moistop E-Z Seal®” with the 
following characteristics: 

 
1. Water Vapor Permeance: ASTM E-96 (Method A), ASTM F-1249, < 0.1 perms. 
2. Water Resistance: ASTM D-779, 150 hours. 
3. Tensile Strength: ASTM D-882, MD-30lb. f/inch, CD-35lb. f/inch. 
4. Adhesion: PSTC-1, Plywood -5lbs./inch, Backing-6lbs./inch. 
5. Mold Growth: ASTM G-21, 0 Fungal Growth.  
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2.03 WATERPROOF MEMBRANE FLASHING   
 

A. Membrane shall be a self-sealing SBS modified asphalt waterproof membrane laminated 
to high density, cross-laminated polyethylene film reinforcement and self-adhesive 
backing, equal to “FortiFlash 40®” with the following characteristics: 
 
1. Water Vapor Permeance: ASTM E-96, < 0.05 perms. 
2. Water Resistance: ASTM D-779, >200 hours. 
3. Puncture Resistance: ASTM E-154, 40 lbf. 
4. Lap Adhesion: ASTM D-903, 10lb. f/inch. 

 
 
PART 3 - EXECUTION 
 
3.01 PREPARATION 
 

A. Ensure items that pass through membrane are properly and rigidly installed, substrate is 
free of projections and irregularities that may be detrimental to proper installation of 
membrane.  

 
B. Prior to installation, window, door flanges, brick ledges and base materials shall be dry 

and cleaned free of any dirt or other substances that may interfere with adhesion. 
 
3.02 INSTALLATION   
 

A. The self-adhesive flashing shall first be applied at the sill of window openings.  Moistop 
Sealant is then applied to the back of the window flanges and windows are installed.  E-Z 
Seal flashing is next applied over the window flanges at jambs and then the head, 
completing the installation.  Flashing around door openings is similar to window 
application. To apply, peel away the release paper and place E-Z Seal over the substrate 
or window and door flanges.  Apply firm pressure along the entire adhesive strip to ensure 
a continuous seal.  

 
B. To apply FortiFlash flashing, peel away the release paper and press membrane firmly 

over substrate, applying sufficient pressure along the entire membrane to ensure a 
continuous seal.  If adhesion is inadequate, prime the surface with a polymer-emulsion-
based primer designed specifically for SBS self-adhered membranes, in accordance with 
the manufacturer’s instructions. 

 
3.03 CLEANING   
 

A. Inspect membrane and substrate thoroughly and keep clean. Remove any dirt, oils, mud, 
debris, etc. prior to installation.  

 
 

END OF SECTION 
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SECTION 07 84 00   FIRESTOPPING 
 
 
PART 1 - GENERAL    
 
1.01 SECTION INCLUDES 
 

A. Firestopping as indicated on the drawings, specified herein, and/or required for 
completion of the work. Firestopping shall be required at all rated fire and smoke "fire 
barrier" walls and at floors.  

 
1.02 SUBMITTALS   
 

A. Submit manufacturer’s product data, specifications and installation procedures for each 
type of firestopping and accessory required. Submit detailed location where each will be 
used.  Submit UL data for assemblies where shown on the Drawings. 

 
1.03 QUALITY ASSURANCE  
 

A. Penetrations and miscellaneous openings in rated fire and smoke "fire barrier" walls shall 
be protected in accordance with NFPA 101, Life Safety Code, Chapter 6, Features of Fire 
Protection. All openings for air-handling ductwork or air movement, pipes, conduits, bus 
ducts, cables, wires, air ducts, pneumatic tubes and ducts and similar building service 
equipment that pass through or penetrate in any way a rated fire or smoke "fire barrier" 
wall or floor shall be protected. All firestopping materials used shall conform to ASTM 
E814, ASTM E119, and UL 1479 and tested in accordance with NFPA 90A and NFPA 
251 as part of a rated assembly. 

 
1.04 FIRE AND SMOKE PARTITIONS AND RELATED ASSEMBLIES  
 

A. Based on Underwriters Laboratories (UL) systems and tests and are designed in 
accordance with UL fire resistance ratings. Contractor shall comply with the applicable UL 
requirements for fire and smoke partitions and assemblies shown on the drawings. 

 
    B. Materials not conforming to these firestopping specifications shall not be used. Materials 

that are not UL rated and approved shall not be allowed.  Materials containing asbestos 
are not acceptable and shall not be used in this project. 

 
1.04 DELIVERY, STORAGE AND HANDLING   
 

A. Deliver packaged materials in manufacturer's original unopened containers and store in 
weathertight enclosure.  Handle and store all materials so as to prevent inclusion of 
foreign materials, breakage or damage by water. 

 
1.04 WORKMANSHIP   
 

A. Materials and workmanship not conforming to provisions of the Specifications and 
manufacturer's printed instructions shall be rejected at any time during the course of the 
work.  Rejected materials shall be removed from the site at the time of rejection.  
Rejected workmanship shall be corrected immediately after rejection. 
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PART 2 - PRODUCTS    
 
2.01 ACCEPTABLE  MANUFACTURERS 
 

A. Equivalent products by the following manufacturers are acceptable: 
 

1. Hilti, Inc., Tulsa, OK. Tel. (800) 879-8000. 
2. International Protective Coatings Corp., Hatfield, PA. Tel. (800) 334-8796. 
3. 3M Fire Protection Products, Saint Paul, MN. Tel. (800) 328-1687. 
4. United States Gypsum Company, Chicago, IL. Tel. (880) 874-4968. 
 

B. Substitutions shall fully comply with specified requirements and Section 01 62 14-Product 
Options and Substitution Procedures. 

 
2.02 SEALANT   
 

A. Equal to Hilti, Inc. FS-One. 
 
2.03 CAULKING AND PUTTY   
 

A. Equal to 3M Brand Fire Barrier CP- 25 Caulk and Putty 303.  
 
2.04 PENETRATION SEALANTS   
 

A. Equal to 3M Fire Barrier Penetration Sealing Systems 7902 and 7904 series as required.  
 
2.05 INSULATION    
 

A. Equal to United States Gypsum Company “Therafiber” Safing Insulation, 4 pcf density, 
unfaced. 

 
2.06 INTUMESCENT FIRESTOPPING   
 

A. Equal to Hilti, Inc. FS-One, CP 642 and FS 657 Fire Block as required. 
 
2.07 ACCESSORIES   
 

A. Provide backing / filling materials, retainers, collars, clamps, sleeves, primers and other 
necessary items of types and duration required by regulatory requirements and / or as 
recommended by product manufacturer for the specific substrates, surfaces and 
applications. 

 
2.08 FINISHES 
 

A. Concealed locations:  Manufacturer’s Standards. 
 
B. Exposed to View Locations:  “Custom” Colors as selected by Project Engineer / MDOT 

Architect unless Manufacturer’s Standards closely matches finish of penetrated surfaces.  
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PART 3 - EXECUTION    
 
3.01 INSTALLATION  
 

A. Installation of firestopping materials for small openings, cracks, crevices, and 
penetrations shall be in accordance with manufacturer's printed instructions. 

     
B. Verify application required and location for each type of firestopping to be used and 

conform to manufacturer's exact instructions for specific applications.  
 
C. After installation of all Work, including but not limited to ductwork, fire and smoke 

dampers, communication cabling, electrical conduit, etc., properly seal all openings, 
cracks, crevices and penetrations throughout the entire project, to maintain fire ratings 
shown. 

 
D. Install fireproof sealant at all penetrations through rated walls and floors and at top and 

bottom on each side of rated walls. 
 

E. Install approved metal sleeves with fireproof sealant at all communication and control 
wiring passing through rated walls throughout the entire project. 

 
F. Install firestopping at fire and smoke walls and floors where construction passes through 

those areas. 
 
 

END OF SECTION 
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SECTION 07 92 00   JOINT SEALANTS 
     
    
PART 1 - GENERAL    
 
1.01 SECTION INCLUDES 
 

A. Preparation of substrate surfaces to receive materials. 
 
B. Sealant and joint backing (backer rod) materials and installation in the following general 

locations (even though not shown on the Drawings): 
 

1. Exterior and interior wall joints, including control / expansion joints and abutting 
like or similar materials (in walls, ceilings, and roof construction) that have spaces 
between in excess of 3/16 inch (except where less restrictive tolerances are 
indicated or where the condition is specifically the responsibility of others). 

2. Abutting dissimilar materials, exterior and interior. 
3. Exterior and interior wall openings (including at perimeter doors, exterior 

thresholds, windows, louvers, and penetrations required by piping, ducts, and 
other service and equipment, except for sealants provided by Section 07 84 00-
Firestopping). 

4. Joints in pavement and walks. 
5. Other locations, not included above but, specifically required by manufacturers of 

installed materials / products (except that sealing materials for glazing are under 
provision of other Section.). 

 
C. Accessories:  Including, but not limited to, primer, cleaner, backer rod, bond breaker, and 

masking tape. 
 
1.02 RELATED SECTIONS   
 

A. Section 01 33 00 – Submittal Procedures and Section 09 05 15 – Color Design. 
 
1.03 DEFINITIONS   
 

A. Wherever the words "caulk" or "seal" occur, they shall be interpreted to mean "effectively 
seal the indicated joint with a material to render it air and watertight." "Caulk" shall indicate 
the use of the interior materials specified hereinafter and "Seal" shall indicate the use of 
the exterior materials. 

 
1.04 WORK OF OTHER SECTIONS   
 

A. Caulking and sealing may be performed as Work of other Sections when specified.  
However, all Work shall conform to the requirements of this Section. 

 
1.05 SUBMITTALS   
 

A. Submit manufacturer's product data and installation instructions for each type of sealant 
required.  Product data shall include chemical characteristics, limitations, and color 
availability. 
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1.06 QUALITY ASSURANCE 
 

A. Applicator:  Company specializing in the work of this Section with minimum 3 years 
documented satisfactory experience. 

 
B. Manufacturer’s Certificate:  Provide manufacturer’s letter of certification that products 

meet or exceed specified requirements and are appropriate for uses indicated. 
 
C. Installation:  Conform to Sealant and Waterproofers Institute requirements. 
 

1.07 DELIVERY, STORAGE AND HANDLING 
 

A. Deliver caulking and sealant material to the site in original unopened packages with 
manufacturer’s labels, instructions and product identification and lot numbers intact and 
legible.  

 
B. Store materials under cover, protected from inclement weather and adverse temperature 

extremes, in original containers or unopened packages, in accordance with 
manufacturer’s instructions. 

 
 
PART 2 - PRODUCTS  
 
2.01 ACCEPTABLE MANUFACTURERS 
 

A. Drawings and Specifications are based on products manufactured by Pecora Corporation, 
165 Wambold Road, Harleysville, PA 19438.  Tel: (800) 523-6688. 

 
B. Equivalent products by the following manufacturers are acceptable: 

 
1. Dow Corning Corporation,  Midland, MI. Tel: (800) 322-8723 
2. GE Silicones, Waterford, NY. Tel: (518) 233-2639. 
3. Sonneborn Building Products, Shakopee, MN. Tel: (800) 433-9517. 
4. Tremco, Inc., Beachwood, OH.  Tel: (800) 562-2728. 
 

C. Substitutions shall fully comply with specified requirements and Section 01 62 14-Product 
Options and Substitution Procedures. 

 
2.02 SEALANT TYPES AND USE SCHEDULE 
 

A. Type 1:  Use for interior locations, sealing around windows, doors, louvers, drywall and 
other locations to be painted and where joints are less than 1/8 inch with none to slight 
movement anticipated:  Pecora AC-20 + Silicone (Acrylic Latex Caulking Compound). 

  
B. Type 2:  Use for sealing nonporous interior surfaces where conditions of high humidity 

and temperature extremes exist, including at and in conjunction with toilet fixtures, 
counters, vanities, thresholds and joints in tile finishes:  Pecora 898 (Silicone Sanitary 
Sealant). 

 
C. Type 3:  Use for horizontal floor and pavement joints:  Pecora Urexpan NR-200 (two-part, 

self-leveling, traffic-bearing, polyurethane sealant). 
 

D. Type 4:  Use for exterior sealing at door, louver, and window frames at masonry, and 
other materials:  Pecora 890NST (one-part Architectural Silicone Sealant).  Color(s) to be 
selected by the Project Engineer / MDOT Architect from manufacturer’s full range of 
standard Architectural colors. 
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2.03 ACCESSORIES 
 

A. Primer:  Non-staining type, recommended by sealant manufacturer to suit application. 
 
B. Joint Cleaner:  Non-corrosive and non-staining type, recommended by sealant 

manufacturer; compatible with joint forming materials. 
 
C. Backer Rod:  Open cell polyurethane foam or closed cell polyethylene foam, compatible 

with sealant, sized and shaped to provide proper compression upon insertion in 
accordance with manufacturer’s recommendations.  

 
D. Bond Breaker:  Pressure sensitive adhesive polyethylene, TEFLON, or polyurethane foam 

tape. 
 

E. Masking Tape:  Pressure sensitive adhesive paper tape.  
 
 
PART 3 - EXECUTION  
 
3.01 EXAMINATION  
 

A. Installer must examine areas and conditions under which this Work is to be installed and 
notify the Contractor in writing of conditions detrimental to the proper and timely 
completion of the Work.  Do not proceed with the Work until unsatisfactory conditions 
have been corrected in a manner acceptable to the installer. 

 
3.02 PREPARATION 
 

A. Cleaning:  Clean joint surfaces, using joint cleaner as necessary, to remove dust, dirt, oil, 
grease, rust, lacquers, laitance, release agents, moisture, frost or other matter that might 
adversely affect adhesion of sealant.  Rake joints out to a depth equal to one-half the 
width. 

 
B. Masking:  Mask areas adjacent to joints. 

 
C. Priming:  If required, prime substrate surfaces following manufacturer’s instructions. 

 
D. Mixing:  When required, mix components of sealant materials in accordance with 

manufacturer’s instructions to achieve required characteristics of sealant. 
 
3.03 APPLICATIONS 
 

A. Mixing, application, surface condition, weather condition shall be as recommended by the 
manufacturer. Do not use material that has exceeded the recommended pot life. 

 
B. Install backing material in joints using blunt instrument to avoid puncturing.  Do not twist 

the backing rod while installing.  Install backing rod so that joint depth is 50 percent of 
joint width, but a minimum of 1/8-inch deep and a maximum of 3/8-inch deep. 

 
C. Apply sealant in joints using a pressure gun with nozzle cut to fit joint width.  Ensure 

sealant is deposited in a uniform, continuous bead without gaps or air pockets. 
 

D. Tool joints to the required configuration within 10 minutes of sealant application.  Remove 
masking materials immediately after tooling. 
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3.04 CLEANING AND REPAIRING 

    
A. Do not allow sealant or compounds to overflow or spill onto adjoining surfaces, or to 

migrate into voids of adjoining surfaces.  Clean adjoining surfaces by whatever means 
necessary to eliminate evidence of spillage.  

 
B. When using flammable solvents, avoid heat, sparks and open flames.  Provide necessary 

ventilation.  Follow all precautions and safe handling recommendations from the solvent 
manufacturer and pertinent local, state and federal regulations. 

 
C. Leave finished work in a neat, clean condition with no evidence of spillovers onto adjacent 

surfaces. 
 

D. Repair or replace defaced or disfigured finishes.  
 
3.04 CURE AND PROTECTION 
   

A. Cure sealant and caulking compounds in compliance with manufacturer's instructions and 
recommendations, to obtain high early bond strength, internal cohesive strength and 
surface durability.   

 
B. Sealant Supplier / Applicator shall advise Contractor of procedures required for cure and 

protection of joint sealers during construction period, so that they will be without 
deterioration or damage (other than normal wear and weathering) at Time of Completion.   

 
 

END OF SECTION 
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SECTION 08 11 13   HOLLOW METAL DOORS AND FRAMES 
 
 
PART 1 - GENERAL    
 
1.01 SECTION INCLUDES 
 
   A. Hollow metal Work, including but not limited to, the following: 
 

1. Interior and exterior hollow metal doors and frames; rated and non-rated. 
2. Trimmed openings. 
3. Preparation of metal doors and bucks to receive finish hardware, including 

reinforcements,  drilling and tapping necessary. 
4. Preparation of hollow metal door to receive glazing (where required). 
5. Factory prime painting of Work in this Section. 

 
1.02 RELATED SECTIONS  
 

A. Section 06 10 00 - Rough Carpentry. 
 
B. Section 08 16 16 - AMP Colonial Doors 

 
C. Section 08 71 00 - Door Hardware. 

 
D. Section 08 80 00 - Glazing.  

 
E. Section 09 05 15 - Color Design. 

 
F. Section 09 90 00 - Painting and Coatings. 

 
1.03 QUALITY ASSURANCE   
 

A. In addition to complying with all pertinent codes and regulations, manufacture labeled 
doors in accordance with specifications and procedures of Underwriters' Laboratories, 
Inc.  In guarantee and shop drawings, comply with nomenclature established in American 
National Standards Institute publication A123.1, latest edition, "Nomenclature for Steel 
Doors and Steel Door Frames". 

 
B. Work is subject to applicable portions of the following standards: 

 
1. ANSI A115 "Door and Frame Preparation for Door Locks and Flush Bolts", 

American National Standards Institute. 
2. ANSI A123.1 "Nomenclature for Steel Doors and Steel Door Frames", American 

National Standards Institute. 
3. NFPA 80 "Fire Doors and Windows", National Fire Protection Association. 
4. NFPA 101 "Life Safety Code", National Fire Protection Association. 

 
C. Hollow metal doors and frames shall comply with the specifications for Custom Hollow 

Metal Doors and Frames, National Assoc. of Architectural Metal Manufacturers (NAAMM) 
Standard CHM 1-74, and the Steel Door Institute, SDI 100-80. 

 
1.04 SUBMITTALS 
 

A. Product Data:  Submit schedule and manufacturer’s technical product data / literature.  
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B. Shop Drawings: Shop drawings shall indicate door and frame elevations, frame 
configuration, anchor types and spacing, reinforcement, location of cut-outs for hardware, 
and glazing.  

 
C. Samples (not required for named products):   

 
1. Submit hollow metal frame, corner section of typical frame, of sufficient size to 

show corner joint, hinge reinforcement, dust cover boxes, anchors, and floor 
anchors. 

2. Submit hollow metal door section of typical door, of sufficient size to show edge, 
top and bottom construction, insulation, hinge reinforcement, face stiffening, 
corner of vision opening construction and glazing beads.  

 
1.05 PRODUCT IDENTIFICATION 
 

A. Deliver doors and frames and other work of this section properly tagged and identified. 
 
1.06 DELIVERY, STORAGE, AND HANDLING 
 

A. Deliver, store and handle all metal doors and frames in a manner to prevent damage and 
deterioration. 

 
B. Provide packaging, separators, banding, spreaders, and individual wrappings as required 

to completely protect all metal doors and frames during transportation and storage. 
 

C. Store doors upright, in a protected dry area, at least 4 inches off the ground and with at 
least 1/4 inch air space between individual pieces, protect all pre-finished and hardware 
surfaces.  

 
 
PART 2 - PRODUCTS   
 
2.01 ACCEPTABLE MANUFACTURERS  
 

A. Drawings and specifications are based on products manufactured by Steelcraft 
Manufacturing Company, 9017 Blue Ash Road, Cincinnati, OH 45242                            
Tel. (513) 745-6400.   

 
B. Equivalent products by the following manufacturers are acceptable: 

 
1. Amweld Building Products, Inc., Garrettsville, OH. Tel. (330) 527-4385. 
2. Ceco Door Products, Brentwood, TN.  Tel. (615) 661-5030.   
3. Republic Builders Products, McKenzie, TN. Tel. (901) 352-3383. 

 
C. Substitutions shall fully comply with specified requirements and Section 01 64 14-Product 

Options and Substitution Procedures. 
 
2.02 FABRICATION   
 

A. Fabricate hollow metal units rigid, neat in appearance and free from defects, warp or 
buckle. Accurately form metal to required sizes and profiles.  Weld exposed joints 
continuously, grind, dress, and make smooth, flush and invisible.  Metallic filler to conceal 
manufacturing defects is not acceptable.  Unless otherwise indicated, provide 
countersunk flat Philips or Jackson heads for exposed screws and bolts. 
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B. Prepare hollow metal units to receive finish hardware, including cutouts, reinforcing, 
drilling and tapping per final Finish Hardware Schedule and templates provided by 
hardware supplier.  Comply with applicable requirements of ANSI A115 "Specifications for 
Door and Frame Preparation for Hardware". 

 
C. Locate finish hardware in accordance with approved shop drawings.  

 
2.03 FRAMES   
 

A. Frames for exterior openings shall be made of commercial grade 14 gage minimum cold 
rolled steel conforming to ASTM A366-68 with a zinc coating conforming to ASTM A653, 
with a coating designation of A60 or G60 and a minimum coating thickness of 0.60 oz. per 
sq. ft. minimum.  Frames for interior openings shall be commercial grade cold rolled steel 
conforming to ASTM A366-68 or commercial grade hot rolled and pickled steel 
conforming to ASTM A569-66T.  Metal thickness shall be 16 gage for frames in openings 
4 feet or less in width; 14 gage for frames in openings over 4 feet in width. 

 
B. Design and Construction:  Frames shall be custom made welded units with integral trim, 

of the sizes and shapes shown on approved shop drawings.  Knocked-down frames will 
not be accepted. Finished work shall be strong, rigid, and neat in appearance, square, 
true and free of defects, warp or buckle. Molded members shall be clean cut, straight and 
of uniform profile throughout their lengths.  Jamb depths, trim, profile and backbends shall 
be as shown on Drawings.  Corner joints shall have contact edges closed tight, with trim 
faces mitered and continuously welded, and stops mitered.  The use of gussets will not be 
permitted. 

 
1. Stops shall be 5/8 inch deep.  Cut-off (sanitary or hospital type) stops, where 

scheduled, shall be capped at 45 degrees at heights shown on drawings, and all 
jamb joints below cut-off stops shall be ground and filed smooth, making them 
imperceptible.  Do not cut off stops on frames for soundproof, lightproof on lead-
lined doors. 

2. When shipping limitations so dictate, frames for large openings shall be designed 
and fabricated for field splicing by others. 

3. Frames for multiple or special openings shall have mullion and / or rail members 
which are closed tubular shapes having no visible seams or joints.  All joints 
between faces of abutting members shall be securely welded and finished 
smooth. 

4. Hardware reinforcements:  Frames shall be mortised, reinforced, drilled and 
tapped at the factory for fully templated mortised hardware only, in accordance 
with approved hardware schedule and templates provided by the hardware 
supplier.  Where surface-mounted hardware is to be applied, frames shall have 
reinforcing plates. Frames shall be reinforced for closers. Minimum thickness of 
hardware reinforcing plates shall be as follows: 
a. Hinge and pivot reinforcements - 7 gage, 1 1/4 inches by 10 inches minimum. 
b. Strike reinforcements - 12 gage. 
c. Flush bolt reinforcements - 12 gage. 
d. Closer reinforcements  - 12 gage. 
e. Reinforcements for surface-mounted hardware - 12 gage. 

 
5. Floor anchors:  Floor anchors shall be securely welded inside jambs for floor 

anchorage. Where required, provide adjustable floor anchors, providing not less 
than 2 inches height adjustment. Floor anchors shall be 14-gage minimum. 
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C. Finish:  After fabrication, tool marks and surface imperfections shall be removed, and 
exposed faces of welded joints shall be dressed smooth.  Frames shall be chemically 
treated to insure maximum paint adhesion and coated on accessible surfaces with rust-
inhibitive primer complying with FS-TT-P-57 (Type II) or FS-TT-P-659 with 2.0 mils 
minimum thickness. Fully cure before shipment. 

 
2.04 HOLLOW METAL DOORS   
 

A. Doors shall be made of commercially quality, level, cold rolled steel conforming to ASTM 
A366-68 and free of scale, pitting or other surface defects.  Face sheets for interior doors 
shall be18 gage minimum.  Face sheets for exterior doors shall be 16-gage minimum with 
zinc coating conforming to ASTM A653, with a coating designation of A60 or G60 and a 
minimum coating thickness of 0.60 oz. per sq. ft. minimum. 

 
B. Design and Construction:  Doors shall be custom made, of the types and sizes shown on 

the approved shop drawings, and shall be fully welded seamless construction with no 
visible seams or joints on their faces or vertical edges.  Door thickness shall be 13/4 
inches unless otherwise noted.  Doors shall be strong, rigid and neat in appearance, free 
from warp or buckle.  Corner bends shall be true, straight and of minimum radius for the 
gage of metal used. 

 
C. Stiffen face sheets with continuous vertical formed steel sections spanning the full 

thickness of the interior space between door faces.  These stiffeners shall be 22 gage 
minimum, spaced 6 inches apart and securely attached to face sheets by spot welds 5 
inches on center.  Spaces between stiffeners shall be sound-deadened insulated full 
height of door with an inorganic non-combustible batt-type material. 

 
D. Join door faces at their vertical edges by a continuous weld extending full height of door. 

Welds shall be ground, filled and dressed smooth to make them invisible and provide a 
smooth flush surface. 

 
E. Top and bottom edges of doors shall be closed with a continuous recessed 16 gage 

minimum steel channel, extending the full width of the door and spot welded to both 
faces.  Exterior doors shall have additional flush closing channel at top edges and, where 
required for attachment of weather-stripping, a flush closure at bottom edges. Provide 
openings in bottom closure of exterior doors to permit escape of entrapped moisture. 

 
F. Edge profiles shall be provided on both vertical edges of doors as follows: 

 
1. Single-acting swing doors - beveled 1/8 inch in 2 inches. 
2. Double-acting swing doors - rounded on 2-1/8 inch radius. 

 
F. Hardware reinforcements:  Doors shall be mortised, reinforced, drilled and tapped at the 

factory for fully templated hardware only, in accord with the approved hardware schedule 
and templates provided by the hardware supplier.  Where surface-mounted hardware (or 
hardware, the interrelation of which is to be adjusted upon installation - such as top and 
bottom pivots, floor closures, etc.) is to be applied, doors shall have reinforcing plates.  
Minimum gages for hardware reinforcing plates shall be as follows: 

 
1. Hinge and pivot reinforcement - 7 gage. 
2. Reinforcement for lock face, flush bolts, concealed holders, concealed or 

surface-mounted closers - 12 gage. 
3. Reinforcements for all other surface mounted hardware - 16 gage. 
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G. Glass moldings and stops: 
 

1. Where specified or scheduled, doors shall be provided with hollow metal 
moldings to secure glazing by others per glass opening sizes shown on Drawings.  
Fixed moldings shall be securely welded to door on security side. 

2. Loose stops shall be 20-gage steel, with mitered corner joints, secured to the 
framed opening by cadmium or zinc-coated countersunk screws spaced 8 inches 
on center.   Snap-On attachments will not be permitted.  Stops shall be flush with 
face of door. 

 
H. Finish:  After fabrication, tool marks and surface imperfections shall be dressed, filled and 

sanded as required to make all faces and vertical edges smooth, level and free of all 
irregularities.  Doors shall be chemically treated to ensure maximum paint adhesion and 
shall be coated, on all exposed surfaces, with manufacturer's standard rust-inhibitive 
primer. Fully cure before shipment. 

 
I. Flatness:  Doors shall maintain a flatness tolerance of 1/16 inch maximum in any 

direction, including a diagonal direction. 
 
2.05 HOLLOW METAL PANELS   
 

A. Hollow metal panels shall be made of the same materials and constructed and finished in 
the same way as specified for hollow metal doors. 

 
2.06 LABELED DOORS & FRAMES 
 

A. Labeled doors and frames shall be provided for those openings requiring fire protection 
ratings, and as scheduled on Drawings.  Such doors and frames shall be Underwriters' 
Laboratories, Inc. labeled or other nationally recognized agency having a factory 
inspection service. 

 
B. When door or frame specified to be fire-rated cannot qualify for appropriate labeling 

because of its design, size, hardware or any other reason, the Project Engineer / Architect 
shall be advised before fabricating work on that item is started. 

 
2.07 HARDWARE LOCATIONS 

 
A. Hinges: 
 

1. Top – 5 inches from head of frame to top of hinge. 
2. Bottom – 10 inches plus 1 inch from finished floor to bottom of hinge. 
3. Intermediate, centered between top and bottom hinges. 
4. on Dutch doors: 

a. 5 inches from head of frame to top of hinge. 
b. 10 inches from finished floor to bottom of bottom hinge. 
c. 5 inches from split line to top and bottom respectively of lower and upper 

intermediate hinges. 
 

B. Unit and integral type locks and latches – 3’- 2” to centerline of knob. 
 
C. Deadlocks – 5’- 0” to centerline of cross bar. 

 
D. Door pulls – 3’-6” to center of grip. 

 
E. Push-pull bars – 3’-1” to centerline of bar. 
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F. Arm pulls – 3’-11” to centerline. 

 
G. Push plates – 4’- 0” to centerline of plate. 

 
H. Roller latches – 3’-9” to centerline. 

 
I. All of the above dimensions from paragraph 2.07(B) through 2.07(H) are from finished 

floor. 
 
2.08 CLEARANCES 

 
A. Edge clearances: 
 

1. Between doors and frame, at head and jambs - 1/8 inch. 
2. At door sills:  where no threshold is used - 1/4 inch maximum above finished 

floor; where threshold is used - 3/4 inch maximum above finished floor. 
3. Between meeting edges of pairs of doors - 1/8 inch. 

 
B. Finished floor is defined as top surface of floor.  

 
2.09 PREPARATION FOR FINISH HARDWARE 
 

A. Hardware supplier shall furnish hollow metal manufacturer approved hardware schedule, 
hardware templates, and samples of physical hardware where necessary to ensure 
correct fitting and installation.  Include preparation for mortise and concealed hardware. 

 
B. Provide reinforcements for both concealed and surface applied hardware.  Drill and tap 

mortise reinforcements at factory, using templates.  Install reinforcements with concealed 
connections designed to develop full strength of reinforcements. 

 
2.10 REJECTION   

 
A. Hollow metal frames or doors which are defective, have hardware cutouts of improper 

size or location, or which prevent proper installation of doors, hardware or work of other 
trades, shall be removed.  Replace rejected materials.  

 
 
PART 3 - EXECUTION 
 
3.01 INSPECTION   
 

A. Examine areas and conditions where hollow metal Work is to be installed and notify 
Project Engineer of conditions detrimental to proper and timely completion of the Work.  
Do not proceed with the Work until unsatisfactory conditions have been corrected.  

 
3.02 INSTALLATION 
 

A. Install hollow metal units and accessories in accordance with approved Shop Drawings, 
manufacturer's data, and Specifications. 

 
B. Provide masonry anchorage devices where required for securing hollow metal frames to 

in-place concrete or masonry construction.  Set anchorage devices opposite each anchor 
location, in accordance with details on final shop drawings and anchorage device 
manufacturer's instructions.  Leave drilled holes rough, not reamed, and free from dust 
and debris. 
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C. Placing frames:  Set frames accurately in position, plumbed, aligned, and braced securely 
until permanent anchors are set.  After wall construction is complete, remove temporary 
braces and spreaders, leaving surfaces smooth and undamaged. 

 
1. At wood stud partitions, attach wall anchors to studs with tapping screws.  Place 

frames at fire-rated openings in accordance with NFPA Standard No. 80. 
2. Make field splices in frames as detailed on final Shop Drawings, welded and 

finished to match factory work. 
3. Remove spreader bars only after frames or bucks have been properly set and 

secured. 
4. Door installation:  Fit hollow metal doors accurately in their respective frames, 

with the following clearances: 
a. Jambs and head: 3/32 inch. 
b. Meeting edges, pairs of doors: 1/8 inch. 
c. Bottom:  1/4 inch, where no threshold or carpet. 
d. Bottom:  at threshold or carpet: 1/8 inch. 
e. Place fire-rated doors with clearances as specified in NFPA Standard No. 

80. 
 
 

END OF SECTION 
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SECTION 08 16 16  AMP COLONIAL DOORS  
  
    
PART 1 - GENERAL     
 
1.01 SECTION INCLUDES 
 

A. The extent and location of each type of AMP Colonial door is shown on the Drawings and 
Schedules. 

 
1.02 RELATED SECTIONS  
 

A. Section 07 92 00 – Joint Sealants 
 
B. Section 08 71 00 – Door Hardware  
 
C. Section 09 05 15 – Color Design  

 
1.03 SYSTEM PERFORMANCE 
 

A. Provide door assemblies that have been designed and fabricated to comply with 
requirements for system performance characteristics listed below, as demonstrated by 
testing manufacturer’s corresponding standard system according to test methods 
designated. 

 
B. Thermal Transmission (exterior doors):  “U” value of not more than 0.09 (BTU/Hr. x SF x 

degrees F) in accordance with AAMA 1503.01. 
 

C. Additional Criteria: Provide AMP doors with the following performance: 
 

1. ASTM D 256 - nominal value OF 20.0 
 2. ASTM D 570 - nominal value of 0.20 to 0.40 percent 
 3. ASTM D 2583 - nominal value of 50 
 

D. Abrasion Resistance: White face sheet to have no greater than 0.018 percent average 
weight loss percentage after Taber Abrasive Test – 25 cycles at 250 gram weight with       
H – 18 wheel.  Similar results for other colors. 

 
E. Stain Resistance:  White face sheet to be unaffected by tea, ketchup or brown shoe 

polish after test procedure 8129 with MacBeth Colorimeter.  Similar results for other 
colors. 

 
H. Chemical Resistance: Face sheet to be unaffected after 4 hours exposure to 5.25 percent 

sodium hypochlorite. No discoloration will be allowed. 
 

1.04 SUBMITTALS 
 

A. Product Data: Submit Manufacturer’s product data, specifications and instructions for 
each type of door required in accordance with Section 01330 and the following: 

 
1. Include details of core, stile and rail construction, and trim for lites and all other 

components. 
2. Include details of finish hardware mounting. 
3. Include samples of each aluminum alloy to be used on this project.  Where 

normal finish color and texture variations are expected, include two or more 
samples to show the range of such variations. 

197



 
      Project Number BWO-3132-26(002) 501920 

MDOT – 3rd District – Holmes  08 16 16 - 2 AMP Colonial Doors 

4. Include copies of sample warranty for Project Engineer / MDOT Architect’s 
approval prior to fabrication. 

5. Include one sample of typical fabricated section, showing joints, fastenings, 
quality of workmanship, hardware and accessory items before fabrication 
proceeds. 

 
B. Shop Drawings:  Submit shop drawings for the fabrication and installation of the doors 

and associated components. Details to be shown full-scale, include finish hardware 
schedule.  Include elevations of each type door. 

 
1.05 QUALITY ASSURANCE 
 

A. Standards:  Comply with requirements and recommendations in applicable specification 
and standards by AAMA, except to the extent more stringent requirements are indicated. 

 
B. Performance: Ten years minimum record of production of, doors and completion of 

similar projects in type and size. 
 

C. Instruction:  The manufacturer or his representative will be available for consultation, 
including instruction to installation personnel. 

     
D. Field Measurement: Field verify information prior to fabrication and furnishing of materials. 

 
E. Regulation and Codes:  Comply with current edition in force at project location of local, 

state and federal codes and regulations, including Americans with Disabilities Act of 1992. 
 
1.06 PRODUCT DELIVERY, STORAGE AND HANDLING 
 

A. Deliver materials to job site in their original unopened package with labels intact.  Inspect 
materials for damage and advise manufacturer immediately of any unsatisfactory 
materials. 

 
B. Package door assemblies in individual corrugated cartons so no portion of the door has 

contact with the outer shell of the container.   
 
1.07 PRODUCT WARRANTY 
 

A. Provide a written warranty signed by manufacturer, installer and contractor, agreeing to 
replace any doors or factory hardware installation that fails in materials or workmanship, 
within the warranty period. 

 
B. Failure of materials or workmanship includes: excessive deflection, faulty operation of 

entrances, deterioration of finish or construction in excess of normal weathering and 
defects in hardware installation. 

 
C. The minimum time period of warranty is 10 years from acceptance. 

 
 
PART 2 - PRODUCTS 
 
2.01 ACCEPTABLE MANUFACTURERS 
 

A. Drawings and specifications are based on model SL-18 with SpecLite3 as manufactured 
by Special-Lite, Inc., P.O. Box 6, Decatur, MI 49045.  Tel. (616) 423-7068.  
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B. Equivalent products by the following manufacturers are acceptable: 
 

1. Fibertec Window & Door Mfg, Concord, Ontario, Canada. Tel. (888) 232-4956. 
2. Vistawall Architectural Products, Terrell, TX. Tel. (215) 953-1260. 

 
C. Substitutions shall fully comply with specified requirements and Section 01 62 14-Product 

Options and Substitution Procedures. 
 
2.02 MATERIALS AND ACCESSORIES 
 

A. Aluminum Members: Alloy and temper as recommended by manufacturer for strength, 
corrosion resistant and application of required finish and control of color; ASTM B 221 for 
extrusions, ASTM B 209 for sheet/plate with aluminum wall thickness of 0.125 inch. 

 
B. Components:  Furnish door components from the same manufacturer.   

 
C. Fasteners:  Aluminum, non-magnetic stainless steel or other non-corrosive metal 

fasteners, guaranteed by the manufacturer to be compatible with the doors, frames, 
stops, hardware, finish matching the item to be fastened. 

 
2.03 FABRICATION 
 

A. Sizes and Profiles: The required sizes for doors, and profile requirements are shown on 
the Drawings. 

 
B. Coordination of Fabrication: Field measure before fabrication, and show recorded 

measurements on final shop drawing. 
 

C. Complete the cutting, fitting, forming, drilling and grinding of all metal work prior to 
assembly.  Remove burrs from cut edges, and ease edges and corners to a radius of 
approximately 1/64-inch. 

 
D. No welding of doors is acceptable. 

 
E. Maintain continuity of line and accurate relation of planes and angles.  Secure 

attachments and support of mechanical joints, with hairline fit at contacting members. 
 
2.04 ACRYLIC MODIFIED POLYESTER AMP COLONIAL DOORS 
 

A. Materials and Construction as follows: 
 

1. Construct 1-3/4 inch thickness doors of 6063-T5-aluminum alloy stiles and rails 
minimum 2-5/16 inches depth.  Construct with mitered corners and provide 
joinery of 3/8-inch diameter full width tie rods through extruded splines top and 
bottom as standard.  0.125 inch tubular shaped stiles and rails reinforced to 
accept hardware as specified.  Provide hex type aircraft nuts for joinery without 
welds, glues or other methods for securing internal door extrusions.  Furnish 
integral reglets to accept face sheet to permit a flush appearance. Rail caps or 
other face sheet capture methods are not acceptable. 

2. Extrude top and bottom rail legs for interlocking continuous rigidity weather bar.  
Lock face sheet material in place with extruded interlocking edges to be flush with 
aluminum stiles and rails. 

3. Door Face Sheeting 0.120-inch thickness acrylic modified polyester.  SL-18 doors 
with red oak wood grain pattern in a custom color as selected by the MDOT 
Architect. 
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4. Core of Door Assembly: Minimum five pounds per cubic foot density poured-in-
place polyurethane free of CFC. Minimum “R” value of 11. Meeting stiles on pairs 
of doors and bottom weather bars with nylon brush weather-stripping. 

5. Pre-machine doors in accordance with templates from the specified hardware 
manufacturers and approved hardware schedule.  Factory install hardware. 

 
 
PART 3 -  EXECUTION    
 
3.01 INSTALLATION 
 

A. Comply with manufacturer’s recommendations and Specifications for the installation of 
the doors.  Factory install hardware in doors.   

 
B. Set units plumb, level and true to line, without warp or rack of doors.  Anchor securely in 

place.  Separate aluminum and other metal surfaces with bituminous coatings or other 
means as approved by the Project Engineer / MDOT Architect. 

 
C. Set thresholds in a bed of mastic and backseal. 

 
D. Clean surfaces promptly after installation of doors, exercising care to avoid damage to the 

protective coatings. 
 
E. Ensure that the doors will be without damage or deterioration (other than normal 

weathering) at the time of acceptance. 
 

F. Provide Owner with all adjustment tools and instruction sheets.  Arrange an in service 
session to Owner at owner’s convenience.  Any workmanship that is defective or deficient 
shall be replaced. 

 
 

END OF SECTION 
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SECTION 08 51 13    ALUMINUM WINDOWS 
 
 
PART 1 - GENERAL 
 
1.01 SECTION INCLUDES   
 

A. Extent of aluminum windows is shown on Drawings and in Schedules. Types of aluminum 
windows required include fixed exterior window units. 

 
1.02 RELATED SECTIONS 
 

A. Section 08 80 00 – Glazing for glazing requirements of aluminum windows, including 
windows specified herein shall be factory pre-glazed. 

 
B. Section 09 05 15 – Color Design. 

 
1.03 SUBMITTALS   
 

A. Product Data: Submit manufacturer's sample warranty, specifications, standard details, 
and installation recommendations for components of aluminum window units required for 
project, including independent laboratory certified test reports that products tested comply 
with performances requirements.  

  
B. Shop Drawings:  Submit Shop Drawings for fabrication and installation of aluminum 

windows, including unit elevations, full-or half-scale detail sections of typical composite 
members. Show anchorage locations and other components not included in 
manufacturer’s standard data. Indicate type glazing, screening and window finish being 
supplied.  

 
C. Samples:  Submit samples as follows: 

 
1. Two samples of each required aluminum finish, on a three-inch long section of an 

extruded shape or flat aluminum sheet. 
2. Additional samples, if required and as directed by the Project Engineer / MDOT 

Architect, to show fabrication techniques, workmanship of component parts and 
design of hardware and other exposed auxiliary items. 

 
1.04 QUALITY ASSURANCE   
 

A. Except as otherwise indicated, requirements for aluminum windows, terminology, 
tolerances, standards of performance, and fabrication workmanship are those specified 
and recommended in AAMA/NWWDA 101/I.S. 2-97 and applicable general 
recommendations published by AAMA and AA. 

 
B. Manufacturer:  Provide aluminum window units and framing system produced by a single 

firm with minimum 5 years successful experience in fabricating types required for this 
Project. 

 
C. Performance and Testing:  Except as otherwise indicated, comply with air infiltration tests, 

water resistance tests and applicable load tests in AAMA/NWWDA 101/I.S. 2-97 for type 
and classification of window units required in each case.  Where manufacturer’s standard 
window units comply with requirements and have been tested in accordance with 
specified tests, provide certification by manufacturer showing compliance with such tests. 
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D. Uniform Load Structural Test:  Test unit in accordance with ASTM E 330 at a positive and 
negative static air pressure difference of 105 psf. At the conclusion of the test, there shall 
be no glass breakage, permanent damage.  

 
E. Air Infiltration Test:   Test unit in accordance with ASTM E 283 at a static air pressure 

difference of 6.24 psf.   Air infiltration shall not exceed 0.1 cubic feet per square foot of 
crack.  

 
F. Water Resistance Test:  No water shall pass the interior face of the window frame and 

there shall be no leakage as defined in tests methods ASTM E 331 and ASTM E547.  
 

G. Condensation Resistance Factor:  The window shall be tested in accordance with AAMA 
1503-98 standards and tests of thermal performance and shall have a condensation 
resistance factor of no less than 64 frame and 56 glass. 

 
H. Field Measurement:  Wherever possible, take field measurements prior to preparation of 

Shop Drawings and fabrication, to ensure proper fitting of work.  However, proceed with 
fabrication and coordinate installation tolerances as necessary when field measurements 
might delay the Work. 

 
1.05  DELIVERY, STORAGE, AND HANDLING  
 

A. Store and handle windows in strict compliance with the manufacturer’s instructions. 
 

B. Protect windows adequately against damage from the elements, construction activities 
and other hazards before, during and after installation. 

 
1.06 SPECIAL PROJECT WARRANTY  
 

A. Provide written warranty signed by Manufacturer, Installer, and Contractor, agreeing to 
replace aluminum windows which fail in materials or workmanship within 3 years of 
acceptance.  Failure of materials or workmanship includes excessive leakage or air 
infiltration, excessive deflections, faulty operation of entrances, deterioration of finish or 
construction in excess of normal weathering, and defects in hardware, weather-stripping, 
and other components of the Work. 

 
 
PART 2 - PRODUCTS 
 
2.01 ACCEPTABLE MANUFACTURERS 
 

A. Drawings and Specifications are based on Series 4170 Thermal F-AW70 Fixed windows 
as manufactured by Peerless Products, Inc., Lenexa, KS 66219.  Tel. (800) 279-9999. 

 
B. Equivalent products by the following manufacturers are acceptable: 

 
1. Graham Architectural Products, York, PA. Tel. (800) 755-6274.  
2. Winco Window Company, Saint Louis, MO. Tel. (800) 525-8089. 
 

C. Substitutions shall fully comply with specified requirements and Section 01 62 14 - 
Product Options and Substitution Procedures 
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2.02 MATERIALS AND ACCESSORIES 
 

A. Aluminum Members:  All extruded aluminum sections shall be of 6063-T5 or T6 alloy and 
tempered.  Alloy and temper recommended by manufacturer for strength, corrosion 
resistance, and application of required finish; ASTM B 221 for extrusions, ASTM B 209 for 
sheet/plate.  Main frame extruded members shall have a minimum depth of 4 inches. 

 
B. Fasteners:  Aluminum, non-magnetic stainless steel, or other materials warranted by 

manufacturer to be noncorrosive and compatible with aluminum components.  Do not use 
exposed fasteners except where unavoidable for application of hardware. Match finish of 
adjoining metal.  Provide Phillips flat-head machine screws for exposed fasteners.  Locate 
all fasteners so as not to bridge the thermal break construction of windows. 

 
C. Thermal Barrier: Exterior aluminum shall be separated from the interior aluminum by an 

integrally concealed, low-conductance structural thermal barrier in a manner that 
eliminates direct metal-to-metal contact. Thermal   barrier de-bridge space shall not be 
less than 3/16 inch. Thermal barrier shall be poured-in-place two-part polyurethane that 
has been in use on similar units for a period of not less than 5 years and has been tested 
to demonstrate resistance to thermal conductance and condensation with adequate 
strength and security of glass retention. 

 
D. Glass and Glazing Materials:  Provide glass and glazing materials that comply with 

requirements of Section 08800 of these Specifications. 
 
2.03 WINDOW CLASSIFICATION (GRADE) 
 

A. Except as otherwise indicated, provide window units complying with requirements of 
AAMA classification of F-AW 70. 

 
2.04 FABRICATION   
 

A. Required sizes for frame units, including profile requirements, are shown on drawings.  
Any variable dimensions are indicated, together with maximum and minimum dimensions 
required to achieve design requirements and coordination with other Work.  Details 
shown are based upon standard details by manufacturer indicated.  Similar details by 
other manufacturers listed will be acceptable, provided they comply with other 
requirements, including profile limitations. 

 
B. Prefabrication:  To greatest extent possible, complete fabrication assembly, finishing, and 

other work before shipment to project site.  Disassemble components only as necessary 
for shipment and installation.  

 
C. Sequence:  Complete cutting, fitting, forming, drilling, and grinding of metal work prior to 

cleaning, finishing, surface treatment, and application of finishes. Remove arises from cut 
edges and ease edges and corners to radius of approximately 1/64 inch. 

 
D. Welding:  Comply with AWS recommendations to avoid discoloration; grind exposed 

welds smooth and restore mechanical finish. 
 

E. Reinforcing:  Install reinforcing as necessary for performance requirements; separate 
dissimilar metals with bituminous paint or other separator that will prevent corrosion. 

 
F. Continuity:  Maintain accurate relation of planes and angles, with hairline fit of contacting 

members. 
 

G. Fasteners:  Conceal fasteners wherever possible. 
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2.05 SILLS  
 

A. Provide extruded sills equal to those manufactured by Peerless. Sizes shown on 
Drawings.  

 
2.06 FINISHES  
 
A. Kynar 500 (70% PVDF), AAMA 2605-02, finish to be selected by Project Engineer / 

MDOT Architect from manufacturer’s full range of standard colors available.  Protect 
finishes promptly after drying by applying clear protective coating not less than 0.5 mils 
dry film thickness. 

  
 
PART 3 - EXECUTION 
 
3.01 INSTALLATION   
 

A. Comply with manufacturer's instructions and recommendations for installation of 
aluminum windows.  Set units plumb, level, and true to line, without warp or rack of 
framing members.  Anchor securely in place, separating aluminum and other corrodible 
metal surfaces from sources of corrosion or electrolytic action at points of contact with 
other materials. 

 
B. Set sill members and other members in bed of compound as shown, or with joint fillers or 

gaskets as shown to provide weather-tight construction.  Comply with requirements of 
Section 07 92 00 for caulking and sealant. 

 
C. Refer Section 08 80 00 - Glazing for installation of glass to be glazed into windows.  

 
3.02 CLEANING 
 

A. Clean completed system, inside and out, promptly after installation of glass and sealants.  
Remove excess glazing and sealant compounds, dirt, and other substances from 
aluminum surfaces.  Remove protective coating when completion of construction 
activities no longer requires its retention. 

 
B. Institute protective measures and other precautions required to ensure that aluminum 

window units will be without damage or deterioration, other than normal weathering, at 
time of acceptance. 

 
 

END OF SECTION 
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SECTION 08 71 00   DOOR HARDWARE   
 
    
PART 1 - GENERAL 
 
1.01 SECTION INCLUDES   
 

A. Hardware as shown on the Drawings and in Schedules.  Door hardware is hereby defined 
to include all items known commercially as builders hardware, as required for swing 
doors, except special types of unique and non-matching hardware specified in the same 
section as the door and door frame.  The required types of hardware include (but are not 
limited to) the following: 

 
1. Butts and hinges 
2. Lock cylinders and keys 
3. Lock and latch sets 
4. Bolts  
5. Panic exit devices 
6. Push/pull units  
7. Closers  
8. Door trim units  
9. Stripping and seals 
10. Thresholds 

 
B. Items of hardware not definitely specified, but required for the completion and proper 

operation of the doors, shall be suitable in type, comparable to the type specified for 
similar openings.  Labeled doors shall be fitted with labeled hardware. 

 
C. All modifications of hardware required by reason of  construction characteristics shall be 

such as to provide the proper operation or functional features.  Contractor shall be fully 
responsible for checking all details, such as wall trim clearance, bevels, backsets, proper 
type strike plates, length of spindles, hands of locks, etc., in order that all items of 
hardware shall fit properly.  Hardware for application to metal shall be made to standard 
templates.  Template information shall be furnished to door and frame fabricators and all 
other trades requiring same, in order that they may cut, reinforce or otherwise prepare in 
the shop, materials for reception of hardware. 

 
D. Hardware shall be free from defects affecting appearance and serviceability.  Working 

parts shall be well fitted and smooth working without unnecessary play.  All items of 
hardware shall be delivered to the building site in sufficient time in advance of its 
requirement for use for inspection prior to installation. 

 
1.02 SUBMITTALS 
 

A. Product Data:  Submit manufacturer's product data, roughing-in diagrams, and Installation 
instructions for each type of hardware. Include operating instructions, maintenance 
information and spare part sources.  

 
B. Contractor's Hardware Schedule:  After all samples have been approved but prior to 

delivery of hardware, Contractor shall prepare and submit to the Project Engineer / MDOT 
Architect a complete schedule of all finish hardware required.  Schedule shall follow 
requirements of Specifications and shall indicate type, manufacturer's name and number, 
location and finish of each item required.  Approval of schedule will not relieve Contractor 
of responsibility for furnishing all necessary hardware. 
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C. Submit such samples as required by the Project Engineer / MDOT Architect for approval.  
Do not deliver hardware until approval is obtained. 

 
1.03 QUALITY ASSURANCE  
 

A. Perform work in accordance with the following requirements: 
 

1. ANSI A117.1 – Specifications for Making Buildings and Facilities Accessible to and 
Usable by Physically Handicapped People. 

2. NFPA 101. 
 

B. Hardware Supplier:  Company specializing in supplying commercial door hardware with 
five years documented experience and approved by manufacturer. 

 
C. Hardware supplier shall have in his employment, an Architectural Hardware Consultant 

(AHC) in good standing as certified by the Society of Hardware Consultants Council.  The 
Architectural Hardware Consultant shall assist the Contractor in installation and verify that 
hardware has been furnished and installed in accordance with manufacturer’s instructions 
and as specified herein. 

 
D. Templates:  The hardware supplier shall provide templates and / or physical hardware to 

trades as required and in sufficient time to prevent delay in the execution of the Work.  
 
1.04 PACKING AND MARKING   
 

A. Package each item of hardware and lockset separately in individual containers, complete 
with screws, keys, instructions and installation template for spotting mortising tools.  Mark 
each container with item number corresponding to number shown on Contractor's 
hardware schedule. 

 
 
PART 2 - PRODUCTS    
 
2.01 ACCEPTABLE  MANUFACTURERS 
 

A. Equivalent products by the following manufacturers are acceptable: 
 

1. Best Access Sys. Indianapolis, IN.   Tel: (800) 311-1705.  
2. Baldwin Hardware Corporation, Reading, PA. Tel (800) 566-1986. 
3. Corbin Russwin Arch’t. Hardware. Berlin, CT.  Tel: (800) 543-3658. 
4. Dorma Door Controls, Inc. Reamstown, PA.  Tel: (800) 523-8483. 
5. Hager Companies. Saint Louis, MO.  Tel: (800) 325-9995. 
6. LCN. Princeton, IL.  Tel: (800) 526-2400. 
7. Markar Architectural Products, Inc., Lancaster, NY. Tel. (800) 866-1688. 
8. McKinney Hinge. Scranton, PA.  Tel: (800) 346-7707. 
9. National Guard Products, Memphis, TN. Tel. (800) 647-7874. 
10. Pemko. Ventura, CA.  Tel: (800) 283-9988. 
11. Rockwood Manufacturing Co. Rockwood, PA.  Tel: (800) 458-2424. 
 

B. Substitutions shall fully comply with specified requirements and Section 01 62 14-Product 
Options and Substitution Procedures. 
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2.02 KEYING / CYLINDERS 
 

A. Furnish all cylinders & locksets with removable type cores.  The removable core system 
shall be one that uses either temporary construction cores or construction keyed cores 
operated by a construction key until such time the construction key is rendered inactive by 
the change key or retractor key. 

 
B. All cylinders shall be keyed in sets as directed by the Project Engineer / MDOT Architect. 

Furnish 3 change keys per lock and 6 masterkeys per set. 
 
2.03 MATERIALS   
 

A. See Hardware Schedule at end of this Section.  Products listed set standard. 
 
 
PART 3 - EXECUTION    
 
3.01 INSTALLATION   
 

A. Mount hardware units at heights recommended in "Recommended Locations for Builders' 
Hardware" NBHA, except as other wise specifically indicated or required to comply with 
governing regulations, and except as may be otherwise directed by the Project Architect. 

 
B. Install each hardware item in compliance with the manufacturer's instructions and 

recommendations.  Wherever cutting and fitting is required to install hardware onto or into 
surfaces which are later to be painted or finished in another way, install each item 
completely and then remove and store in a secure place during the finish application.  
After completion of the finishes, re-install each item.  Do not install surface-mounted items 
until finishes have been completed on the substrate. 

 
C. Set units level, plumb and true to line and location. Adjust and reinforce the attachment 

substrate as necessary for proper installation and operation.  Drill and countersink units 
that are not factory-prepared for anchorage fasteners.  Space fasteners and anchors in 
accordance with industry standards. 

 
D. Cut and fit threshold and floor covers to profile of door frames, with mitered corners and 

hairline joints.  Join units with concealed welds or concealed mechanical joints.  Cut 
smooth openings for spindles, bolts and similar items, if any. 

 
E. Screw thresholds to substrate with No. 10 or larger screws, of the proper type for 

permanent anchorage and of bronze or stainless steel that will not corrode in contact with 
the threshold metal. 

 
1. At exterior doors, and elsewhere as indicated, set thresholds in a bed of either 

butyl rubber sealant or polyisobutylene mastic sealant to completely fill concealed 
voids and exclude moisture from every source. 

2. Do not plug drainage holes or block weeps.  Remove excess sealant. 
 
3.02 ADJUSTING AND CLEANING   
 

B. Adjust and check each operating item of hardware and each door, to ensure proper 
operation or function of every unit.  Lubricate moving parts with type lubrication 
recommended by manufacturer (graphite-type if no other recommended). Replace units 
that cannot be adjusted and lubricated to operate freely and smoothly as intended for the 
application made. 
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3.03 HARDWARE SCHEDULE: 
 
HW1   (For Doors to Toilet Rooms) 
Each Opening Shall Have: 
 
1 – Each Cont. Hinge Markar  FM 100 X MPPC2 “Custom” 
1 – Deadlock  Baldwin  8555 X 003 
1 – Push Plate  Rockwood #76 (4X30) X 3 PF X CFC 
1 – Pull  Plate  Rockwood #76 (4X30) X 148 X 3 PF X CFC 
1 – Closer  LCN  PA4040 EDA X Metal Cove X 605 
1 – Kickplate  Rockwood 8 X 2 LDW 0.050 X US32D (Mounted push side) 
1 – W/Strip  N. Guard 160VB (MTD. HD & Jamb) 
1 – Threshold  N. Guard 896BR X Baldwin Lifetime Finish 
 
HW2   (For Doors to Mechanical & Janitor Rooms) 
Each Opening Shall Have: 
 
1 – Cont. Hinge  Markar  FM100 MPPC2 “Custom” 
1 – Deadlock  Baldwin  8555 X 003 
1 – Cyl. Ring Pull Rockwood 90 X 3PF 
1 – Kickplate   Rockwood 8 x 2 LDW 0.050 X 3PF (Mounted push side) 
1 – Threshold  N. Guard 896BR X Baldwin Lifetime Finish 
1 – Set W/Strip  Pemko  303 DV (Head & Jambs) 
1 – Stop  Rockwood 473 X 605 
3 – Silencers  

  
HW3   (for Exterior Dbl Hollow Metal Doors @ Storage) 
Each Opening Shall Have: 
 
6 – Each Hinges Hager  BB1279  4 1/2 X 4 1/2 X NRP X 652 
1 – Lockset   Schlage D80RD Rhodes X 626 
1 – Cylinder  Best  As Required 
2 – Flushbolts  Rockwood 555-12” X 626 
1 – Closer   LCN  P1460 AL X TBGN (Mounted Active Leaf) 
2 – Kickplate  Rockwood 8 X 2 LDW 0.050 X 630 (Mounted push side) 
1 – Threshold  Pemko  2005AV X Required Length 
1 – W/Strip  Pemko  303AV 
2 – Door Bottom Pemko  2211AV (for Hollow Metal Doors) 
2 – Silencers 

 
 

END OF SECTION 
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SECTION 08 80 00   GLAZING  
 
 
PART 1 - GENERAL    
 
1.01 SECTION INCLUDES   
 

A. Glass and glazing for doors, windows and other glazed openings, interior and exterior 
locations. 

 
1.02 RELATED SECTIONS  
 

A. Section 08 51 13 - Aluminum Windows.   
 
1.03 QUALITY ASSURANCE   
 

A. Comply with recommendations of Flat Glass Marketing Association (FGMA) "Glazing 
Manual" and "Sealant Manual" except where more stringent requirements are indicated. 
Refer to those publications for definitions of glass and glazing terms not otherwise defined 
in this section or other referenced standards. 

 
B. Prime Glass Standard:  FS DD-G-45l. 
 
C. Heat-Treated Glass Standard:  FS DD-G-l403. 

 
D. Safety Glass Standard:  CPSC l6 CFR l20l.    

 
1.04 DELIVERY, STORAGE, AND HANDLING  
 

A. Protect glass during transit, storage and handling to prevent scratching or breakage of 
glass.  Replace all broken glass. 

 
1.05 PROJECT CONDITIONS  
 

A. Meet with Glazier and other trades affected by glass installation, prior to beginning of 
installation.  Do not perform work under adverse weather or job conditions.  Install liquid 
sealant when temperatures are within lower or middle third of temperature range 
recommended by manufacturer.    

 
 
PART 2 - PRODUCTS 
 
2.01 ACCEPTABLE MANUFACTURERS  
 

A. Equivalent products by the following prime glass manufacturers are acceptable: 
 

1. ACH Glass Operations, Tulsa, OK. Tel. (800) 331-2607.  
2. AFGD Glass, Inc., Atlanta, GA.  Tel. (800) 766-2343. 
3. American Glassmith, Inc., Columbus, OH. Tel No. (800) 870-2519. 
4. Guardian Industries Corp., Carleton, MI. Tel. (800) 521-9040. 
5. Pilkington North America, Toledo, OH.  Tel. (419) 247-3731. 
6. PPG Industries, Inc., Pittsburgh, PA. Tel. (800) 377-5267. 
 

B. Substitutions shall fully comply with specified requirements and Section 01 62 14 - 
Product Options and Substitution Procedures 

 
 

209



 
 Project Number BWO-3132-26(002) 501920 

MDOT – 3rd District – Holmes  08 80 00 - 2 Glazing 

2.02 INSULATING GLASS 
 

A. Material: Shall consist of organically sealed panes of glass enclosing a hermetically 
sealed dehydrated air space and complying with ASTM E 774 for performance 
classification indicated. Unless shown otherwise on Drawings, use this type glass for all 
exterior applications. 

 
B. Characteristics: Other requirements specified for glass characteristics, air space, sealing 

system, sealant spacer material, corner design and desiccant are as follows: 
 

1. Thickness of Each Pane: 1/4 - inch. 
2. Airspace Thickness:  1/2 - inch.  
3. Sealing System:  Manufacturer’s standard 1 inch sealing system. 
4. Spacer Material:  Manufacturer's standard metal-white. 
5. Desiccant:  Manufacturer's standard, either molecular sieve or silica gel. 
6. Corner Construction:  Manufacturer's standard. 
7. Exterior Pane:  Frosted; equal to Sumiglass Model FR240 Heavy Frost by 

American Glassmith, Inc. 
8. Interior Pane:  Clear with MSVD (Sputter) Low-E on 3rd (air space) surface. 
9. Warranty:  Manufacturer’s Ten year. 

 
2.03 LAMINATED CLEAR SAFETY GLASS   
 

A. Two layers of 1/8 inch glass Type 1 (transparent glass, flat), Class 1 (clear), Quality q3 
(glazing select) with a 0.030 polyvinyl butyryl interlayer. Total thickness, 1/4 inch (plus).  
Unless shown otherwise on Drawings, use this type glass for all interior applications. 

 
2.04 SETTING MATERIALS   
 

A. Provide all necessary primers, sealants, channels, setting blocks, etc. with items to be 
glazed. Conform to requirements set forth in FGJA Glazing Manual. 

 
 
PART 3 - EXECUTION    
 
3.01 GLAZING INSTALLATION 
 

A. Do not commence glazing Work until the required primers have been applied and have 
dried. Clean all surfaces to which setting materials are to be applied to assure that the 
materials properly adhere and seal. 

 
B. Experienced glaziers having highest quality workmanship shall perform all glazing.  Glass 

shall be set without springing or forcing.  Putty, glazing compound, stops and the like shall 
not project above the sight line.  Exposed surfaces of putty and glazing compound shall 
be left straight, flat and clean.  Corners shall be well formed. 

 
C. Remove and replace glass which is broken, chipped, cracked, abraded or damaged in 

other ways during construction period, including natural causes, accidents and vandalism. 
 

D. Apply clear glazing compound around perimeter and at all glass-to-glass connections of 
butt-glazing system.  Compound shall be the type recommended by the glass 
manufacturer for this particular installation. 
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3.02 STANDARDS AND PERFORMANCE  
  

A. Watertight and airtight installation of each glass product is required, except as otherwise 
shown.  Each installation must withstand normal temperature changes, wind loading, 
impact loading (for operating sash and doors), without failure including loss or breakage 
of glass, failure of sealant or gaskets to remain watertight and airtight, deterioration of 
glazing materials and other defects in the Work. 

 
B. Protect glass from edge damage during handling and installation, and subsequent 

operation of glazed components of the Work.  During installation, discard units with 
significant edge damage or other imperfections. 

 
C. Glazing channel dimensions where shown are intended to provide for necessary bite on 

glass, minimum edge clearance, and adequate sealant thickness, with reasonable 
tolerances.  Adjust as required by job conditions at time of installation.  

 
D. Comply with combined recommendations and technical reports by manufacturers of glass 

and glazing products as used in each glazing channel, and with recommendations of Flat 
Glass Marketing Association "Glazing Manual," except where more stringent 
requirements are indicated.    

 
3.03 PREPARATION FOR GLAZING 
 

A. Clean glazing channel and other framing members to receive glass, immediately before 
glazing. Remove coatings that are not firmly bonded to substrate.  Remove lacquer from 
metal surfaces where elastomeric sealants are used. 

 
B. Apply primer or sealant to joint surfaces where recommended by sealant manufacturer.    

 
3.04 GLAZING 
 

A. Install setting blocks of proper size in sill rabbet, located l/4 of glass width from each 
corner.  Set blocks in thin course of heel-bead compound, if any. 

 
B. Provide spacers inside and out, of proper size and spacing, for glass sizes larger than 50 

united inches, except where gaskets or pre-shimmed tapes are used for glazing.  Provide 
l/8" minimum bite of spacers on glass and use thickness equal to sealant width, except 
with sealant tape use thickness slightly less than final compressed thickness of tape. 

 
C. Set units of glass in each series with uniformity of pattern, draw, bow and similar 

characteristics. 
 

D. Force sealant into channel to eliminate voids and to ensure complete "wetting" or bond of 
sealant to glass and channel surfaces. 

 
E. Tool exposed surfaces of glazing liquids and compounds to provide a substantial "wash" 

away from glass.  Install pressurized tapes and gaskets to protrude slightly out of channel, 
so as to eliminate dirt and moisture pockets. 

 
F. Clean and trim excess glazing materials from glass and stops or frames promptly after 

installation, and eliminate stains and discoloration. 
 

G. Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant or 
gasket on opposite side, provide adequate anchorage to ensure that gasket will not "walk" 
out when installation is subjected to movement.  Anchor gasket to stop with matching ribs, 
or by proven adhesives, including embedment of gasket tail in cured heel-bead.   
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3.05 CURE AND PROTECTION 
 

A. Protect glass from breakage immediately upon installation, by use of crossed streamers 
attached to framing and held away from glass.  Do not apply markers to surfaces of glass.  
Remove nonpermanent labels and clean surfaces.  Cure sealant for high early strength 
and durability. 

B. Remove and replace glass which is broken, chipped, cracked, abraded or damaged in 
other ways during construction period, including natural causes, accidents and vandalism.    

 
3.06 CLEANING 
 

A. Wash and polish glass on both faces not more than 4 days prior to date scheduled for 
inspections intended to establish Date of Completion in each area of Project. Comply with 
glass product manufacturer's recommendations for final cleaning. 

 
B. The General Contractor shall be responsible for removal of protective materials and 

cleaning with plain water, or water with soap or household detergent as approved by the 
glass manufacturer.  The General Contractor shall be held responsible for damages 
resulting from the use of other cleaning material. 

 
 

END OF SECTION 
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SECTION 09 05 15  COLOR DESIGN  
     
     
PART 1 - GENERAL    
 
1.01 SECTION INCLUDES   
 

A. A coordinated comprehensive Color System in which requirements for materials specified 
in other Sections of this Specification and / or shown on the Drawings are identified for 
quality, color, finish, texture and pattern. 

 
1.02 MANUFACTURER’S TRADE NAMES   
 

A. Manufacture’s trade names and number designations used herein identify colors, finishes, 
textures and patterns for materials and products specified in the technical sections of the 
Specifications.  Wherever such products are referred for selection or approval in other 
sections, such products shall be understood to be referenced to this Section.  If no 
selection is listed herein for products, the Project Engineer / MDOT Architect shall be 
contacted for a color selection.  Subject to approval of the Project Engineer / MDOT 
Architect, products of other manufacturers will be considered, provided they are 
equivalent to the quality, colors, finishes, textures and patterns listed and meet the 
requirements of the Specifications and Drawings. 

 
1.03 RELATED SECTIONS  
 

A. Section 01 33 00 - Submittal Procedures. 
 
1.04 SAMPLES   
 

A. Samples shall be submitted for approval prior to applying or installing any finishes or 
items that are not included in this Section.  See appropriate technical Sections for 
submittal requirements.  Upon receipt of samples, the Project Engineer / MDOT Architect 
may make revisions to the Color schedule.     

 
 
PART 2 - PRODUCTS    
 
2.01 MATERIALS   
 

A. Materials are specified in other Sections of the Specifications.  Any reference by trade 
name or manufacturer shall be considered as establishing a standard of quality and shall 
in no way limit competition.  

 
2.02 MANUFACTURERS   
 

A. The following manufacturers were used in preparing the Color Schedule: 
 

MANUFACTURER / NUMBER  COLOR 
SECTION / MATERIAL  & COLOR NAME   DESCRIPTION  

 
• 03 30 00 - Conc. Picnic Tables S/W #6454-Shamrock (P1)  (dark green) 
• 03 30 00 - Conc. PT Benches S/W #6454-Shamrock (P1)  (dark green) 
• 03 30 00 – Concrete Floors  SW – ArmorSeal  “Sandstone” (tan) 
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• 04 01 25 - Brick (damaged)  Match Existing  
• 04 01 25 - Mortar (repoint)  Match Existing 
• 04 01 25 - Conc. Block Walls (Int.) SW #6106-Kilim Beige (P3)  (tan) 
• 04 01 25 - Conc. Block Walls (Ext.) SW #6106-Kilim Beige (P3)  (tan) 
 
• 05 50 00 - Miscellaneous Steel S/W #6454-Shamrock (P1)  (dark green) 
• 05 50 00 - Misc. Stl. (Ornamental) S/W #6454-Shamrock (P1)  (dark green) 
 
• 06 40 00 - Bead-Board Ceiling SW #6105-Devine White (P2)  (light beige) 
• 06 40 00 - Crown Molding  SW #6109-Hopsack (P4)  (dark tan) 
• 06 40 00 - Wood Shutters (Ext.) S/W #6454-Shamrock (P1)  (dark green) 
• 06 40 00 - Picnic Shelter Ceiling SW #2829-Classical White (P2)  (light beige) 
• 06 40 00 - P S Fascia & Beams SW #6109-Hopsack (P4)  (dark tan) 
• 06 40 00 - Picnic Shelter Siding SW #6105-Devine White (P2)  (light beige) 
• 06 40 00 - Concession Bldg. Ceiling SW #6105-Devine White (P2)  (light beige) 
• 06 40 00 - Concession Bldg. Siding SW #6106 Kilim Beige (P3)  (tan) 
• 06 40 00 - C B Fascia & Beams SW #6109-Hopsack (P4)  (dark tan) 
• 06 40 00 - Wood door Frames SW #6109-Hopsack (P4)  (dark tan) 
 
• 07 46 34 - Vinyl Siding  Wolverine- #833 Sand   (light tan) 
• 07 61 00 - Metal Roofing & Trim Petersen-Copper Penny   (bright copper) 
• 07 62 00 - Copper Gutters & DS Match Existing Copper   (real copper) 
• 07 62 00 - Met. Fascia & Trim Petersen-Copper Penny   (bright copper) 
• 07 92 00 - Joint Sealants Pecora (Match adjacent lighter color) 
 
• 08 11 13 - Met. Dr. Frames SW #6454-Shamrock (P1)  (dark green) 
• 08 11 13 - Met. Doors SW #6454-Shamrock (P1)  (dark green) 
• 08 16 16 - AMP Doors (Int. & Ext.) Match S/W #6454-Shamrock (P1) (dark green) 
• 08 51 13 - Alum. Windows Peerless    (dark green)  
• 08 71 00 - Door Hardware Brass & Bronze    (dark brown) 
 
• 09 29 00 - Gypsum (Ceilings) SW #6105 Divine White (P2)  (light beige) 
• 09 31 13 - Ceramic Tile Floor #1 Daltile #DC07 Sage Green (8”x8”) (light green) 
• 09 31 13 - Ceramic Tile Floor #2 Daltile #DC09 Hunter (8”x8”)  (dark green) 
 (Ceramic tile floor in Rest Rooms to be checkered pattern) 
• 09 31 13 - Ceramic Tile Wall #4 Daltile #K165 Almond (4 1/4”x4 1/4”) (off white) 
• 09 31 13 - Cer Tile Cove & Wall #5 Daltile #K112 Timberline (4 1/4”x4 1/4”) (dark green) 
• 09 31 13 - “Mississippi” wall mosaic Daltile #K112 Timberline (1”x1”)  (dark green) 
                         (There will be 24 other single color 1”x1” tiles scattered in this mosaic)   
• 09 31 13 - Grout (Floors) Laticrete #33-Boston Fern  (green)  
• 09 31 13 - Grout (Walls) Laticrete #61-Parchment  (tan) 
 
• 10 11 00 - Visual Display Surfaces Claridge- Medium Bronze  (bronze) 
• 10 14 00 - Specialty Signs (Backgrd) Mohawk    (green) 
• 10 14 00 - Specialty Signs (Letters) Mohawk    (off white) 
• 10 21 15 - Toilet Partitions Rockville- Deep Woods   (dark green) 
 
• 15450 - 3-Station Lavatory  Bradley- Riverstone   (brown w/ specs) 
• 15450 - Lavatory Front Panel Bradley- Mystic Moss   (lt green w/ specs) 
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PART 3 - EXECUTION  
 
3.01 EXECUTION REQUIREMENTS   
 

A. Refer to execution requirements specified in other Sections of this Specification for the 
specific products listed.  All remaining colors, finishes, textures or patterns not included in 
this Color Design will be selected by the MDOT Architect upon written notification and 
subsequent submittals by the Contractor. 

 
   

END OF SECTION 
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SECTION 09 21 18   SUSPENDED GYPSUM BOARD SYSTEM 
 
 
PART 1 - GENERAL      
 
1.01 SECTION INCLUDES   
 

A. The extent of the suspended gypsum board drywall system is shown on the Drawings and 
in schedules.  The types of work required include the following:  

  
1. Ceiling suspension systems. 
2. Drywall system face-type gypsum board work. 
3. Trim and accessories that are installed prior to or concurrent with gypsum board. 

 
1.02 SUBMITTALS   
 

A. Submit product data and installations instructions for each gypsum board drywall system 
required, including other data as may be required to show compliance with these 
specifications.  Distribute a copy of each installation instructions to the installer. 

 
1.03 QUALITY ASSURANCE  
 

A. Industry Standard:  Comply with applicable requirements of GA-216 "Application and 
Finishing of Gypsum Board" by the Gypsum Association, except where more detailed or 
more stringent requirements are indicated including the recommendations of the 
manufacturer. 

 
B. Allowable Tolerances: 1/8 inch offsets between planes of board faces, and 1/4 inch in 8 ft. 

for plumb, level, warp and bow. 
 

C. Manufacturer:  Obtain gypsum board, framing and fasteners, trim accessories, adhesives 
and joint treatment products from a single manufacturer, or from manufacturers 
recommended by the prime manufacturer of gypsum board, by one of the following: 

 
1. BPB America Inc. Tampa, FL Tel: (866) 427-2872. 
2. Georgia-Pacific Corp, Atlanta, GA, Tel. (800) 327-2344. 
3. National Gypsum Company, Charlotte, NC, Tel. (800) 343-4893. 
4. United States Gypsum Company, Chicago, IL, Tel. (800) 874-4968.    

 
1.04 PRODUCT HANDLING  
 

A. Deliver gypsum drywall materials in sealed containers and bundles, fully identified with 
manufacturer's name, brand, type and grade; store in a dry, well ventilated space, 
protected from the weather, under cover and off the ground. 

 
1.05 PROJECT CONDITIONS 
 

A. Installer must examine the substrates and the spaces to receive gypsum drywall, and the 
conditions under which gypsum drywall is to be installed; and shall notify the Contractor, 
in writing, of conditions detrimental to the proper and timely completion of the work.   Do 
not proceed with the installation until unsatisfactory conditions have been corrected in a 
manner acceptable to the Installer. 

 

216



 
Project Number BWO-3132-26(002) 501920 

MDOT – 3rd District – Holmes  09 21 18 - 2 Suspended Gypsum Board System 

B. Maintain ambient temperatures at not less than 55 degrees F., for the period of 24 hours 
before drywall finishing, during installation and until compounds are dry. 

 
 
PART 2 - PRODUCTS    
 
2.01 CEILING SUPPORT MATERIALS 
 

A. Main Runners:  1-1/2 inch steel channels, either cold-rolled at 0.475 pounds per foot or 
hot-rolled at 1.12 pounds per foot, rust-inhibitive paint finish. 

 
B. Furring Members:  Screw-type hat-shaped furring channels of 25 gage zinc-coated steel; 

comply with ASTM C 645. 
 

C. Furring Members:  Screw-type “Cee” shaped studs of depth indicated, of 25 gage zinc-
coated steel; comply with ASTM C 645. 

 
D. Hanger Wire:  Galvanized, soft-temper steel wire complying with ASTM A 641, Class 1 

coating, prestretched; sized in accordance with ANSI A42.4 unless otherwise indicated. 
 

E. Hanger Anchorage:  Comply with ANSI A42.4 for concrete inserts, clips, bolts, screws and 
other devices applicable to the indicated method of structural anchorage for ceiling 
hangers.  Size devices for 3 by calculated load supported, except size direct-pull concrete 
inserts for 5 by calculated load. 

 
F. Furring Anchorage:  Galvanized, 16-gage wire ties, manufacturer’s standard wire-type 

clips.  Bolts, nails or screws as recommended by furring manufacturer and complying with 
ANSI A42.4. 

 
2.02 GYPSUM BOARD PRODUCTS   
 

A. Specified in Section 09 29 00 – Gypsum Board. 
 
2.03 TRIM ACCESSORIES 
 

A. Provide Manufacturer's standard galvanized steel beaded units with flanges for 
concealment in joint compound including corner beads, edge trim and control joints; 
except provide semi-finishing type (flange not concealed) where indicated. 

 
B. Semi-Finishing Type:  Manufacturer’s standard trim units that are not to be finished with 

joint compound (non-beaded). 
 

C. Plastic Edge Trim:  Manufacturer’s standard rigid or semi-rigid PVC moldings of the semi-
finishing type, shaped to provide resilient contact of gypsum board edges with other work; 
friction-fit, or pressure-sensitive adhesive mounting. 

   
2.04 JOINT TREATMENT MATERIALS   
 

A. ASTM C 475; type recommended by the manufacturer for the application indicated, 
except as otherwise indicated.   

 
    B. Joint Tape:  Perforated type.  
 

C. Joint Compound: Provide chemical hardening type for bedding and filling, ready-mixed 
vinyl type or non-case in-type for topping.  
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2.05 MISCELLANEOUS MATERIALS 
 

A. Laminating Adhesive:   The type and grade of adhesive or compound recommended by 
the gypsum board manufacturer, for laminating gypsum board together in applications as 
indicated. 

B. Fastening Adhesive:  The type and grade of adhesive recommended by the gypsum 
board manufacturer for fastening board to structural supports or substrates as indicated. 

 
C. Gypsum Board Fasteners:  Comply with GA-216, and with gypsum board manufacturer’s 

recommendations. 
 

 
PART 3 - EXECUTION    
 
3.01 EXAMINATION  
 

A. Meet at the project site with the installers of related work and review the coordination and 
sequencing of work to ensure that everything to be concealed by gypsum drywall has 
been accomplished, and that chases, access panels, openings, supplementary framing 
and blocking and similar provisions have been completed. 

 
3.02 INSTALLATION REQUIREMENTS  
 

A. Comply with ANSI A42.4 as applicable to the type of substrate and drywall support system 
indicated; and comply with the Gypsum Association GA-203 for installation of furring 
members. 

 
B. Coordinate and integrate where possible, the installation of trim accessories with the 

installation of gypsum board.  Where feasible, use the same fasteners to anchor trim 
accessory flanges as required to fasten gypsum board to the supports.  Otherwise, fasten 
flanges by nailing or stapling in accordance with manufacturer’s instructions and 
recommendations. 

 
C. Secure hanger wires to structural supports by wire-typing directly to structure where 

possible, otherwise tie to inserts, clips and other anchorage devices or fasteners as 
indicated.  Wire-tie hanger wires to main runners. 

 
D. Space main runners 4 feet on center and space hangers at 4 feet on center along 

runners, except as otherwise indicated. 
 

E. Level main runners to a tolerance of 1/4 inch in 12 feet, measured both lengthwise in 
each runner and transversely between parallel runners. 

 
F. Space furring members at 24 inches on center except as otherwise indicated. 

 
3.03 PROTECTION OF WORK  
 

A. Installer shall advise Contractor of required procedures for protection of the gypsum 
drywall Work from damage and deterioration during the remainder of the construction 
period.  

 
 

END OF SECTION 

218



 
Project Number BWO-3132-26(002) 501920 

MDOT – 3rd District – Holmes  09 2 9 00 - 1 Gypsum Board 

ECTION 09 29 00   GYPSUM BOARD 
 
 
PART 1 - GENERAL      
 
1.01 SECTION INCLUDES 
   

A. Gypsum board work with a tape-and-compound joint treatment system known as "drywall 
finishing" work.   

 
B. The types of Work required include the following:  

 
1. Gypsum board applied to wood framing and furring. 
2. Gypsum backing boards for application of other finishes. 
3. Drywall finishing (joint tape-and-compound treatment).    

 
1.02 SUBMITTALS   
 

A. Submit manufacturer’s technical product data, installation instructions and 
recommendations for products specified. 

 
1.03 QUALITY ASSURANCE 
 

A. Where work is indicated for fire resistance ratings, including those required to comply with 
governing regulations, provide materials and installations identical with applicable 
assemblies which have been tested and listed by recognized authorities, including UL and 
A.I.A.    

 
B. Industry Standard:  Comply with applicable requirements of GA-216 "Application and 

Finishing of Gypsum Board" by the Gypsum Association, except where more detailed or 
more stringent requirements are indicated including the recommendations of the 
manufacturer. 

 
C. Allowable Tolerances: 1/8 inch offsets between planes of board faces, and 1/4 inch in 8 ft. 

for plumb, level, warp and bow. 
 

D. Manufacturer:  Obtain gypsum boards, framing and fasteners, trim accessories, 
adhesives and joint treatment products from a single manufacturer, or from 
manufacturers recommended by the prime manufacturer of gypsum boards.    

 
1.04 PRODUCT HANDLING  
 

A. Deliver gypsum drywall materials in sealed containers and bundles, fully identified with 
manufacturer's name, brand, type and grade; store in a dry, well ventilated space, 
protected from the weather, under cover and off the ground. 

 
1.05 PROJECT CONDITIONS 
 

A. Installer must examine the substrates and the spaces to receive gypsum drywall, and the 
conditions under which gypsum drywall is to be installed; and shall notify the Contractor, 
in writing, of conditions detrimental to the proper and timely completion of the work.   Do 
not proceed with the installation until unsatisfactory conditions have been corrected in a 
manner acceptable to the Installer. 
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B. Maintain ambient temperatures at not less than 55 degrees F., for the period of 24 hours 
before drywall finishing, during installation and until compounds are dry. 

 
 
PART 2 - PRODUCTS    
 
2.01 GYPSUM BOARD PRODUCTS 
 

A. Furnish Gypsum board products in maximum lengths available to minimize end-to-end 
butt joints. To the extent not otherwise indicated, comply with GA-216, as specified and 
recommended.   

 
B. Exposed gypsum board shall be Type X, fire rated type with tapered long edges and as 

follows:   
 

1. Edge Profile:  Special rounded or beveled edge. 
2. Sheet Size:  Maximum length available that will minimize end joints. 
3. Thickness:  5/8 inch, except where otherwise indicated. 
4. Water-resistant Type (WR-1):  Provide at exterior walls and where indicated; equal to 

5/8 inch thick DensArmor Plus Fireguard by G-P Gypsum. 
5. Cement Board: Provide water-resistant cement based backer board as a base for 

ceramic tile, equal to 5/8 inch thick Durock by USG. 
 

2.02 TRIM ACCESSORIES 
 

A. Manufacturer's standard galvanized steel beaded units with flanges for concealment in 
joint compound including corner beads, edge trim and control joints; except provide semi-
finishing type (flange not concealed) where indicated. 

 
B. Where metal moldings are specifically called out on the Drawings, provide the appropriate 

item from below: 
 

1. Edge Trim - USG No. 200-A.      
 2. Control Joint - USG No. 093. 
 
2.03 JOINT TREATMENT MATERIALS 
 

A. General:  ASTM C 475; type recommended by the manufacturer for the application 
indicated, except as otherwise indicated.  

 
B. Joint Tape:  Perforated type.  

 
C. Joint Compound:  On interior work provide chemical hardening type for bedding and 

filling, ready-mixed vinyl-type or non-case in-type for topping.  On exterior work provide 
water- resistant type. 

 
2.04 MISCELLANEOUS MATERIALS  
 

A.  Provide auxiliary materials for gypsum drywall work of the type and grade recommended 
by the manufacturer of the gypsum board.  Gypsum board fasteners shall comply with 
GA-216.  Provide anti-corrosive type at exterior applications. 
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PART 3 - EXECUTION    
 
3.01 Install supplementary framing, runners, furring, blocking and bracing at opening and 

terminations in the Work, and at locations required to support fixtures, equipment, 
services, heavy trim, furnishings and similar work which cannot be adequately supported 
directly on gypsum board alone. 

 
3.02 GENERAL GYPSUM BOARD INSTALLATION REQUIREMENTS  
 

A.  Meet at the project site with the installers of related work and review the coordination and 
sequencing of work to ensure that everything to be concealed by gypsum drywall has 
been accomplished, and that chases, access panels, openings, supplementary framing 
and blocking and similar provisions have been completed.  In addition to compliance with 
GA-216 and ASTM C 840, comply with manufacturer's instructions and requirements for 
fire resistance ratings (if any), whichever is most stringent.     

 
B. Install wall / partition boards vertically to avoid end- butt joints wherever possible.  At 

stairwells and similar high walls, install boards horizontally with end joints staggered over 
studs.  Form control joints and expansion joints with space between edges of boards, 
prepared to receive trim accessories. 

 
C. Install sound attenuation blankets and insulation as indicated, prior to gypsum board 

unless readily installed after board has been installed. 
 

D. Floating construction:  Where feasible, including where recommended by manufacturer, 
install gypsum board with "floating" internal corner construction, unless isolation of the 
intersecting boards is indicated or unless control or expansion joints are indicated. 

 
E. Space fasteners in gypsum boards in accordance with manufacturer's recommendations.  

 
3.03 SPECIAL GYPSUM BOARD APPLICATIONS   
 

A. Where drywall is base for thin set ceramic tile and similar rigid applied wall finishes, install 
cement based backing board.   

 
B. At toilets, showers, labs, janitor closets, drinking fountains and similar "wet" areas, install 

water-resistant gypsum board.   
 

C. Apply with uncut long edge at bottom of work, and space l/4 inch above fixture lips.  Seal 
ends, cut-edges and penetrations of each piece with water-resistant sealant before 
installation.    

 
3.04 INSTALLATION OF DRYWALL TRIM ACCESSORIES 
  

A. Where feasible, use the same fasteners to anchor trim accessory flanges as required to 
fasten gypsum board to the supports.  Otherwise, fasten flanges by nailing or stapling in 
accordance with manufacturer's instructions and recommendations.    

 
B. Install metal corner beads at external corners of drywall work. 
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C. Install metal edge trim whenever edge of gypsum board would otherwise be exposed or 
semi-exposed.  Provide type with face flange to receive joint compound except where 
semi-finishing type is indicated.  Install L-type trim where work is tightly abutted to other 
work, and install special kerf-type where other work is kerfed to receive long leg of L-type 
trim.  Install U- type trim where edge is exposed, revealed, gasketed, or sealant-filled 
(including expansion joints.) Install metal control joint (beaded type) where indicated or 
required for proper installation.      

 
3.05 INSTALLATION OF DRYWALL FINISHING 
   

A. Apply treatment at gypsum board joints (both directions), flanges of trim accessories, 
penetrations, fastener heads, surface defects and elsewhere as required to prepare Work 
for decoration.  Pre-fill open joints and rounded or beveled edges, using type of 
compound specified herein and recommended by manufacturer.    

 
B. Apply joint tape at joints between gypsum boards, except where a trim accessory is 

indicated. 
 
C. Apply joint compound in 3 coats (not including pre-fill of openings in base), and sand 

between last 2 coats and after last coat. 
 

D. Base for Ceramic Tile:  Do not install drywall finishing where ceramic tile and similar rigid 
applied finishes are indicated. 

 
E. Unless otherwise indicated, install drywall finishing at all gypsum board exposed to view 

and to receive finishes as specified.  Where not exposed to view and above ceilings, 
sanding is not required. 

 
F. Finishing Gypsum Board Assemblies:  Level 4 finish, unless otherwise indicated; Level 1 

finish for concealed areas, unless a higher level of finish is required for fire-resistance-
rated assemblies and Level 2 finish where panels form substrates for tile, Level 5 finish is 
required in areas with a gloss or epoxy finished coating 

  
3.06 PROTECTION OF WORK  
 

A. Installer shall advise Contractor of required procedures for protection of the gypsum 
drywall Work from damage and deterioration during the remainder of the construction 
period.  

 
 

END OF SECTION 
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SECTION 09 31 13   THIN-SET CERAMIC TILING 
 
 
PART 1- GENERAL            
 
1.01 SECTION INCLUDES   
 

A. Thin set ceramic floor tile, glazed cove base, glazed wall tile, mosaic wall tile and 
accessories. 

 
1.02 RELATED SECTIONS 
 

A. Section 07 26 00 – Vapor Retarders (Floor protection paper). 
 
B. Section 09 05 15 – Color Design. 

 
1.03 SUBMITTALS   
 

A. Submit manufacturer’s product data and written instructions for recommended installation 
and maintenance practices for each product specified. 

 
B. Submit 2 samples of types and colors of tile and grout required in similar pattern of tile 

shown on Drawings, mounted on not less than 12 inches square plywood or hardboard 
and grouted as required.   

 
C. Submit one full size sample of each tile accessory and marble threshold.  Submit samples 

of trim and other units if requested by the Project Engineer / MDOT Architect.  Review will 
be for color, pattern and texture only.  Compliance with all other requirements is the 
exclusive responsibility of the Contractor. 

 
1.04 QUALITY ASSURANCE 
 

A. Furnish tile conforming to the Standard Grade Requirements of ANSI A137.1. 
 
B. When using setting and grouting materials manufactured under TCA license, include 

identification, and formula number on each container.  Provide materials obtained from 
only one source for each type of tile, grout and color to minimize variations in appearance 
and quality. 

 
C. Install ceramic tile in accordance with manufacturers instructions and applicable 

installation specifications of the Tile Council of America's "Handbook for Ceramic Tile 
Installation", latest edition. 

 
1.05 PRODUCT DELIVERY, STORAGE AND HANDLING   
 

A. Deliver packaged materials and store in original containers with seals unbroken and 
labels intact until time of use, in accordance with manufacturer's directions. 

 
1.06 PROJECT CONDITIONS 
 

A. Continuously heat areas to receive tile to 50 degrees F. for at least 48 hours prior to 
installation, when project conditions are such that heating is required.  Maintain 50 
degrees F. temperature continuously during and after installation as recommended by tile 
manufacturer but not less than 7 days.  Maintain a minimum lighting level of 50 fc during 
installation. 
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PART 2 - PRODUCTS 
 
2.01 ACCEPTABLE MANUFACTURERS  
 

A. Equivalent products by the following manufacturers are acceptable: 
 

1. American Olean Tile Company, Lansdale, Pennsylvania  
2. Dal-Tile Corporation, Dallas, Texas 
3. Floor Gres Ceramiche, Italy 
4. Florida Tile Industries, Lakeland, Florida. 
5. Lone Star Porcelain Mosaic Tile, Dallas, Texas 
6. United States Ceramic Tile Co., East Spatra, Ohio 
 

B. Substitutions shall fully comply with specified requirements and Section 01 62 14-Product 
Options and Substitution Procedures. 
 

2.02 MATERIALS 
 

A. Ceramic Floor Tile: 8 inches by 8 inches by 5/16 inch, cushioned edge, unglazed, color to 
be selected from standard colors available. 

 
B. Ceramic Base Tile:  4-1/4 inches by 4-1/4 inches by 5/16 inch, cushioned edge, bright 

glaze, cove base round top, color to be selected from standard colors available. 
 

C. Glazed Wall Tile:  Size 4-1/4 inches by 4-1/4 inches by 5/16 inch, cushioned edge, bright 
glaze, colors to be selected from standard colors available. 

 
D. Mosaic Wall Tile:  Provide “Mississippi” mosaic glazed wall tile in 1” square tile in one 

dominant color and up to six other colors from standard colors available to be selected 
prior to installation. 

 
E Trim and Special Shapes:  Provide necessary units with rounded internal and external 

corners, and rounded internal and external corner units of same material and finish as 
field tile, and as follows:   

 
1. Base:  Sanitary cove units.  
2. External Corners:  Bullnose shapes, with a radius of not less than 3/4 inch, unless 

otherwise shown. 
3. Internal Corners:  Field-butted square, except use square corner, combination angle 

and stretcher type cap.   
 

F. Marble Thresholds:  Provide sound Group "A" marble with an abrasive hardness of not 
less than 10.0, when tested in accordance with ASTM C 241.  Marble threshold color to 
be selected by the Project Engineer / MDOT Architect from manufacturer’s full range of 
standard colors. 

 
G. Adhesive:  ANSI A136.1 and ANSI A118.4 when mixed with additive, with Tile 

Contractor's Association or Adhesive and Sealant Council certification of conformance, 
for base and wall tile set on each type of substrate.  Provide primer-sealer as 
recommended by adhesive manufacturer.  Equal to Laticrete Type 272 Premium or 317 
Floor ‘N Wall Thin-Set with 333 Super Flex Additive. Equivalent products by Mapei and 
Bostik are acceptable. 
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H. Grout:  ANSI A 118.3, with Tile Contractor’s Association certification of conformance.  
Equal to Laticrete Type, SpectraLOCK Pro Grout.  

 
1. Equivalent products by Mapei and Bostik are acceptable.  Color of grout to be 

selected by the MDOT Architect from manufacturer’s full range of standard colors. 
 
 
2.03 MOSAIC MURAL FABRICATION 
 

A. Tile for ‘Mississippi’ mosaic mural and adjacent wall tile shall be laser cut as shown on 
Drawings. 

 
 
PART 3 - EXECUTION 
 
3.01 INSPECTION   
 

A. Installer must examine the substrate and the conditions under which ceramic tile is to be 
installed and notify the contractor in writing of any conditions detrimental to the proper and 
timely completion of the Work.  

  
B. Do not proceed with the Work until unsatisfactory conditions have been corrected in a 

manner acceptable to the Installer. 
 
3.02 INSTALLATION  
 

A. Comply with the applicable parts of ANSI 108 Series of tile installation standards included 
under “American National Standard Specifications for the Installation of Ceramic Tile", 
and the tile and grout manufacturer's printed instructions, and applicable installation 
specifications of the Tile Council of America's "Handbook for Ceramic Tile Installation", 
latest edition. 

 
B. Handle, store, mix and apply proprietary setting and grouting materials in compliance with 

the manufacturer's instructions. 
 

C. Extend tile Work into recesses and under equipment and fixtures, to form a complete 
covering without interruptions, except as otherwise shown.  Terminate Work neatly at 
obstructions, edges and corners without disruption of pattern or joint alignment. 

 
D. Accurately form intersections and returns.  Perform cutting and drilling of tile without 

marring visible surfaces.  Carefully grind cut edges of tile abutting trim, finish, or built-in 
items for straight, aligned joints.  Fit tile closely to electrical outlets, piping, and fixtures so 
that plates, collars, or covers overlap tile. 

 
3.03 JOINTING PATTERN   
 

A. Unless otherwise shown, lay tile in grid pattern.  Align joints where adjoining tiles on floor, 
base, walls and trim are the same size.  Layout tile Work and center tile fields both 
directions in each space or on each wall area.  Adjust to minimize tile cutting.  Provide 
uniform joint widths, unless otherwise shown. 

 
3.04 COLOR PATTERN   
 

A. A simple color pattern shall be provided with approved color chart and sample submittal to 
Contractor using 3 or less colors on walls and floors. 
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3.05 CLEANING AND PROTECTION 
 

A. Cleaning:  Clean grout and setting materials from face of tile while materials are workable.  
Leave tiles face clean and free of all foreign matter.  Unglazed tile may be cleaned with 
acid solutions only when permitted by the tile and grout manufacturer's printed 
instructions, but not sooner than 14 days after installation.  Protect metal surfaces, cast 
iron and vitreous plumbing fixtures from effects of acid cleaning.  Flush the surface with 
clean water before and after cleaning. 

 
B. Finished Tile Work:  Leave finished installation clean and free of cracked, chipped, 

broken, unbonded, or otherwise defective tile Work. 
 

C. Protection:  When recommended by tile manufacturer, apply a protective coat of neutral 
protective cleaner to completed tile walls and floors.  Protect installed tile Work by 
covering with floor protection paper during the construction period to prevent damage and 
wear.  Prohibit all foot and wheel traffic from using tiled floors for 7 days after installation.  
Before final inspection, remove protective covering and rinse neutral cleaner from all tile 
surfaces. 

 
 

END OF SECTION 
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SECTION 09 65 13  RESILIENT BASE AND ACCESSORIES 
 
 
PART 1 - GENERAL    
 
1.01 SECTION INCLUDES  
 

A. Resilient Wall Base and Accessories.     
 

1.02 RELATED SECTIONS   
 

A. Section 09 05 15 – Color Design.   
 
1.03 SUBMITTALS 
 

A. Submit manufacturer's product data and written instructions for recommended 
installation and maintenance practices for each type of product indicated. 

 
B. Submit complete line of color samples for selection.  

 
1.04 QUALITY ASSURANCE 
 

A. Wherever possible, provide resilient base, adhesives, cleaners, polishes and 
accessories produced by a single manufacturer. 

B. Fire-Test-Response Characteristics:  As determined by testing identical products 
according to ASTM E 648 or NFPA 253 by a qualified testing agency.  Critical Radiant 
Flux Classification:  Class I, not less than 0.45 W/sq. cm. 

 
1.05 PROJECT CONDITIONS   

A. Maintain ambient temperatures within range recommended by manufacturer in spaces 
to receive resilient products. 

B. Until Substantial Completion, maintain ambient temperatures within range 
recommended by manufacturer. 

C. Install resilient products after other finishing operations, including painting, have been 
completed. 

 
 
PART 2 - PRODUCTS    
 
2.01 ACCEPTABLE  MANUFACTURERS – RESILIENT WALL BASE 
 

A. Drawings and specifications are based on Resilient Wall Base manufactured by 
Johnsonite, 16910 Munn Road, Chagrin Falls, OH 44024. Tel. No. (800) 899-8916.   

 
B. Equivalent products by the following manufacturers are acceptable: 

 
1. Armstrong Commercial Flooring, Lancaster, PA. Tel. No. (800) 292-6308. 
2. Azrock Commercial Flooring, Florence, AL. Tel. No. (800) 558-2240. 
3. Flexco, Inc. Tuscumbia, AL. Tel. (800) 633-3151. 
4. Mannington Commercial, Salem, NJ. Tel. No. (800) 241-2262.   
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C. Alternate manufacturers:  Products produced by other manufacturers that fully meet or 
exceed the specified requirements may be considered under provisions of Section      
01 62 14-Product Options and Substitution Procedures. 

 
 
2.02 RESILIENT BASE 
 

A. Provide rubber base complying with ASTM F-1861, Type TP, Group 1 (solid) Standard 
Specification for Resilient Wall Base, with matching end stops and preformed or molded 
corner units as available.  Color selected by Architect from full range of colors. 
 
1. Resilient Wall Base shall be 4 inches high, 0.125-inch gage, length 120 feet, 

standard top-set cove.  

2.03 INSTALLATION MATERIALS 

A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based 
or blended hydraulic-cement-based formulation provided or approved by manufacturer 
for applications indicated. 

B. Adhesives:  Water-resistant type recommended by manufacturer to suit resilient 
products and substrate conditions indicated. 

 
 
PART 3 - EXECUTION  
 
3.01 EXAMINATION   
 

A. Installer shall examine the areas and conditions under which resilient flooring, wall base 
and accessories are to be installed and notify the Contractor in writing of conditions 
detrimental to the proper and timely completion of the Work.   

 
B. Do not proceed with the Work until unsatisfactory conditions have been corrected in a 

manner acceptable to the Installer.     
 
3.02 PREPARATION 
 

A. Acclimate base and accessories to job site conditions for at least 48 hours prior to 
installation. 

B. Clean substrates to be covered by resilient products immediately before installation.  
 
3.03 INSTALLATION 

A. Comply with manufacturer's written instructions for installing resilient base. 

D. Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, 
and other permanent fixtures in rooms and areas where base is required. 

E. Install resilient base in lengths as long as practicable without gaps at seams and with 
tops of adjacent pieces aligned. 
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F. Tightly adhere resilient base to substrate throughout length of each piece, with base in 
continuous contact with horizontal and vertical substrates. 

G. Do not stretch resilient base during installation. 

 
3.04 CLEANING AND PROTECTION  

A. Remove excess adhesive or other surface blemishes, using neutral type cleaners as 
recommended by manufacturer.  Cover resilient products until Substantial Completion. 

 
 

END OF SECTION 
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SECTION 09 90 00  PAINTING AND COATING 
 
 
PART 1 - GENERAL  
 
1.01 SECTION INCLUDES  
 

A. Painting and finishing of exterior and interior exposed items and surfaces throughout the 
project, except as otherwise indicated.  Surface preparation, priming and finish coats 
specified in this Section are in addition to shop priming and surface treatment specified 
under other Sections of the Work. 

 
B. The Work includes field painting of exposed bare and covered pipes and ducts (including 

color coding), and of hangers, exposed steel and iron work, and primed metal surfaces of 
equipment installed under the mechanical and electrical Work, except as otherwise 
indicated. 

 
C. "Paint" means all coating systems materials, including primers, emulsions, enamels, 

stains, sealers and fillers, and other applied materials whether used as prime, 
intermediate or finish coats.  

 
D. Paint all exposed surfaces whether or not colors are designated in "schedules", except 

where the natural finish of the material is specifically noted as a surface not to be painted. 
Where items or surfaces are not specifically mentioned, paint these the same as adjacent 
similar materials or areas.  If color or finish is not designated, the Architect will select 
these from standard colors available for the materials system specified.  

 
E. Extra Materials:  Deliver to Owner a 1-gal. Container, properly labeled and sealed, of each 

color and type of finish coat paint used on Project and with readable labels. 
 
1.02 PAINTING NOT INCLUDED  
 

A. The following categories of Work are not included as parts of the field-applied finish 
Work, or are included in other Sections of these Specifications. 

 
B. Shop Priming:  Unless otherwise specified, shop priming of ferrous metal items is 

included under the various Sections for structural steel, miscellaneous metal, hollow 
metal work, and similar items.  Also, for fabricated or factory-built mechanical and 
electrical equipment or accessories. 

 
C. Pre-Finished Items:  Unless otherwise indicated, do not include painting when factory-

finishing or installer finishing is specified for such items as (but not limited to) plastic toilet 
enclosures, prefinished partition systems, acoustic materials, architectural woodwork and 
casework, finished mechanical and electrical equipment including light fixture, switch-gear 
and distribution cabinets, elevator entrance frames, door and equipment. 

 
D. Concealed Surfaces:  Unless otherwise indicated, painting is not required on surfaces 

such as walls or ceilings in concealed areas and generally inaccessible areas, 
foundations spaced, furred areas, utility tunnels, pipe spaces, duct shafts and elevator 
shafts. 

 
E. Finished Metal Surfaces:  Metal surfaces of anodized aluminum, stainless steel, 

chromium plate, copper, bronze and similar finished materials will not require finish 
painting, unless otherwise indicated. 
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F. Operating Parts and Labels:  Moving parts of operating units, mechanical and electrical 
parts, such as valve and damper operators, linkages, sinkages, sensing devices, motor 
and fan shafts will not require finish painting, unless otherwise indicated.  Do not paint 
over any code-required labels, such as Underwriter's Laboratories and Factory Mutual, or 
any equipment identification, performance rating, name, or nomenclature plates. 

 
1.03 RELATED SECTIONS  
 

A. Section 09 05 15 – Color Design. 
 
1.04  SUBMITTALS 

 
A. Product Data:  Submit manufacturer's technical information including basic materials 

analysis and application instructions for each coating material specified.  
 

B. Paint Systems: Comply with Article 2.04 indicating each type of primer and top coat 
required for each substrate by product name and number. 

 
C. Samples: Submit color samples for selection by Architect from manufacturer’s full range 

of colors.  Indicate submitted manufacturer’s CLOSEST STANDARD COLORS that 
match colors specified.   

D. Bidders desiring to use coatings other than those specified shall submit their proposal in 
writing to the Architect at least ten (10) days prior to the bid opening.  Substitutions which 
decrease the film thickness, the number of coats applied, change the generic type of 
coating or fail to meet the performance criteria of the specified materials will not be 
approved.  All primers and topcoats plus the seam sealer and pit filler shall be furnished 
by the same manufacturer to ensure compatibility. 

 
1.05 QUALITY ASSURANCE  
 

A. On actual wall surfaces and other exterior and interior building components, duplicate 
painted finishes as specified.  On at least 100 square feet of surface as directed, provide 
full-coat finish samples until required sheen, color and texture is obtained; simulate 
finished lighting conditions for review of in-place Work.     

 
1.06 DELIVERY, STORAGE AND HANDLING 
 

A. Deliver all materials to the job site in original, new and unopened packages and 
containers bearing manufacturer's name and label, and the following information:   

 
1. Name or title of material. 
2. Fed. Spec. Number, if applicable. 
3. Manufacturer's stock number and date of manufacturer. 
4. Manufacturer's name. 
5. Contents by volume, for major pigment and vehicle constituents. 
6. Thinning instructions. 
7. Application instructions. 
8. Color name and number.  

 
B. Store materials under cover, protected from inclement weather and adverse temperature 

extremes, in original containers or unopened packages, in accordance with 
manufacturer’s instructions. 
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1.07 PROJECT CONDITIONS 
 

A. Apply water-base paints only when the temperature of surfaces to be painted and the 
surrounding air temperatures are between 50 degrees F. and 90 degrees F. unless 
otherwise permitted by the paint manufacturer's printed instructions. 

 
B. Apply solvent-thinned paints only when the temperature of surfaces to be painted and the 

surrounding air temperatures are between 45 degrees F. and 95 degrees F. unless 
otherwise permitted by the paint manufacturer's printed instructions. 

 
C. Do not apply paint in snow, rain, fog or mist; or when the relative humidity exceeds 85 

percent; or to damp or wet surfaces; unless otherwise permitted by the paint 
manufacturer's printed instruction.  Painting may be continued during inclement weather 
only if the areas and surfaces to be painted are enclosed and heated within the 
temperature limits specified by the paint manufacturer during application and drying 
periods.    

 
 

PART 2 - PRODUCTS  
 
2.01 ACCEPTABLE  MANUFACTURERS 
 

A. Drawings and Specifications are based on products manufactured by the              
Sherwin-Williams Company, 101 Prospect Avenue NW, Cleveland, OH 44115.             
Tel. (800) 321-8194. 

 
B. Equivalent products by the following manufacturers are acceptable: 
 

1. Benjamin Moore & Company, Montvale, NJ.  Tel. (800) 344-0400. 
2. Farrell-Calhoun Paint, Memphis, TN.  Tel. (901) 526-2211. 
3.  Tnemec Company Inc., Kansas City, Missouri. Tel.  (800) 863-6321. 

 
C. Substitutions shall fully comply with specified requirements and Section 01 62 14-Product 

Options and Substitution Procedures 
 
2.02  COLORS AND FINISHES 
  

A. Paint colors, surface treatments, and finishes will be selected from color chips submitted 
by contractor.  Prior to beginning Work, the Architect will select color chips for surfaces to 
be painted.  Use representative colors when preparing samples for review.  Final 
acceptance of colors will be from samples. 

 
B. Color Pigments:  Pure, non-fading, applicable types to suit the substrates and service 

indicated.  Lead content in the pigment, if any, is limited to contain not more than 0.5 
percent lead, as lead metal based on the total non-volatile (dry-film) of the paint by weight. 

 
C. Paint Coordination:  Provide finish coats which are compatible with prime paints used.  

Review other sections of these Specifications in which prime paints are to be provided to 
ensure compatibility of total coats system for various substrates.  Upon request from other 
trades, furnish information on characteristics of finish materials provided for use, to 
ensure compatible prime coats are used.  Provide barrier coats over incompatible primer 
or remove and reprime as required. Notify the Architect in writing of any anticipated 
problems using specified coating systems with substrates primed by others.   
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2.03 MATERIAL QUALITY  
 

A. Provide the best quality grade of the various types of coatings as regularly manufactured 
by acceptable paint materials manufacturers.  Materials not displaying the manufacturer's 
identification as a standard, best grade product WILL NOT BE ACCEPTED.  Proprietary 
names used to designate colors or materials are not intended to imply that products of the 
named manufacturers are required to the exclusion of equivalent products of other 
manufacturers. 

 
B. Provide undercoat paint produced by the same manufacturer as the finish coats.  Use 

only thinners approved by the paint manufacturer, and use only within recommended 
limits.  

 
2.04 PAINT SYSTEMS   
 

A. Provide the following paint systems for the various substrates, as indicated.     
 
B. Exterior Paint Systems are as follows:   

 
1. Ferrous and Zinc Coated Metal 

  1st Coat: S-W ProCryl® Universal Primer, B66-310 Series  
   (2-4 mils dry) 
  2nd Coat: S-W Duration® Exterior Latex Acrylic Gloss Coating, K34 Series 
  3rd Coat S-W Duration® Exterior Latex Acrylic Gloss Coating, K34 Series 
   (7 mils wet, 2.8 mils dry per coat)  

2. Painted Woodwork 
  1st Coat: S-W A-100® Exterior Latex Wood Primer, B42W41 
   (4 mils wet, 1.4 mils dry)  
  2nd Coat: S-W Duration® Exterior Latex Acrylic Gloss Coating, K34 Series  
  3rd Coat S-W Duration® Exterior Latex Acrylic Gloss Coating, K34 Series  
   (7 mils wet, 2.8 mils dry per coat) 

3. Concrete Picnic Tables and Benches 
1st Coat   S-W Loxon Acrylic Masonry Conditioner, Guide Coat White, A24-100 

 (6 mils wet, 3 mils dry) 
2nd Coat  S-W Metalatex® Semi-Gloss Coating, B42 Series 
3rd Coat   S-W Metalatex® Semi-Gloss Coating, B42 Series 

 (3-5 mils dry per coat)   
 Not less than 9.0 mils dry film total thickness. 

4. Metal Charcoal Grill at Picnic Shelters  
1st Coat   Kem Hi-Temp 500 Primer 

 (1.0-1.3 mils dry film thickness) 
2nd Coat   Kem Hi-Temp 500 Topcoat 
3rd Coat  Kem Hi-Temp 500 Topcoat 

 (1.0-1.3 mils dry film thickness per coat) 
 

C. Interior Paint Systems are as follows: 
 

1.  Gypsum Drywall (Semi-Gloss) 
  1st Coat: S-W Harmony Low Odor Interior Latex Primer, B11W900      
   (4 mils wet, 1.3 mils dry per coat)   
  2nd Coat: S-W Harmony Low Odor Interior Latex Semi-Gloss, B10 Series  
  3rd Coat: S-W Harmony Low Odor Interior Latex Semi-Gloss, B10 Series  
   (4 mils wet, 1.6 mils dry per coat) 
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2.  Gypsum Drywall (Eggshell) 
  1st Coat: S-W Harmony Low Odor Interior Latex Primer, B11W900  
   (4 mils wet, 1.3 mils dry per coat)     
  2nd Coat: S-W Harmony Low Odor Interior Latex Eg-Shel, B9 Series  
  3rd Coat: S-W Harmony Low Odor Interior Latex Eg-Shel, B9 Series  
   (4 mils wet, 1.6 mils dry per coat) 

3. Gypsum Drywall (in wet areas) 
   1st Coat: S-W Harmony Low Odor Interior Latex Primer, B11W900   
   (4 mils wet, 1.3 mils dry per coat)  
  2nd Coat: S-W Waterbased Catalyzed Epoxy, B70W211/ B60V25 

3rd Coat: S-W Waterbased Catalyzed Epoxy, B70W211/ B60V25 
   (2.5 - 3 mils dry per coat) 

4. Concrete Masonry Units (Waterborne Acrylic)  
   1st Coat: S-W PrepRite Block Filler, B25W25  
   (16 mils wet, 8 mils dry) 
  2nd Coat: S-W ProClassic Waterborne Acrylic Semi-Gloss, B31 Series 
  3rd Coat: S-W ProClassic Waterborne Acrylic Semi-Gloss, B31 Series  
   (4 mils wet, 1.4 mils dry per coat) 

5. Concrete Masonry Units (Epoxy)                       
   1st Coat: S-W PrepRite Block Filler, B25W25   
   (16 mils wet, 8 mils dry) 
  2nd Coat: S-W Waterbased Catalyzed Epoxy, B70W211/ B60V25  
  3rd Coat: S-W Waterbased Catalyzed Epoxy, B70W211/ B60V25 
   (2.5 - 3 mils dry per coat)  

6.  Ferrous and Zinc Coated Metal  
  1st Coat: S-W ProCryl Universal Primer, B66-310 Series    
  2nd Coat: S-W ProClassic Waterborne Acrylic Semi-Gloss, B31 Series 
  3rd Coat: S-W ProClassic Waterborne Acrylic Semi-Gloss, B31 Series  
   (4 mils wet, 1.4 mils dry per coat)  

7. Painted Woodwork  
   1st Coat: S-W Harmony Low Odor Interior Latex Primer, B11W900  
   (4 mils wet, 1.3 mils dry per coat) 
  2nd Coat: S-W ProClassic Waterborne Acrylic Semi-Gloss, B31 Series 
  3rd Coat: S-W ProClassic Waterborne Acrylic Semi-Gloss, B31 Series  
   (4 mils wet, 1.4 mils dry per coat) 

8. Concrete Floor Stain & Sealer (Opaque Color) 
 1st Coat   H&C Shield Plus Ultra, Acrylic Concrete Stain  
2nd Coat   H&C Shield Plus Ultra, Acrylic Concrete Stain 

  Option - H&C SharkGrip Slip Resistant Additive to the 2nd coat 
  Note - New concrete must be etched prior to application 

 
 
PART 3 - EXECUTION  
 
3.01 EXAMINATION 
 

A. Applicator must examine the areas and conditions under which painting Work is to be 
applied and notify the Contractor in writing of conditions detrimental to the proper and 
timely completion of the Work.  Do not proceed with the Work until unsatisfactory 
conditions have been corrected in a manner acceptable to the Applicator.  Starting of 
painting Work will be construed as the Applicator's acceptance of the surfaces and 
conditions within any particular area. 

 
B. Do not paint over dirt, rust, scale, grease, moisture, scuffed surfaces, or conditions 

otherwise detrimental to the formation of a durable paint film.     
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3.02 SURFACE PREPARATION  
 

A. Perform preparation and cleaning procedures in strict accordance with the paint 
manufacturer's instructions and as herein specified, for each particular substrate 
condition.  Remove all hardware, hardware accessories, machined surfaces, plates, 
lighting fixtures, and similar items in place and not to be finish-painted, or provide surface-
applied protection prior to surface preparation and painting operations. Remove, if 
necessary, for the complete painting of the items and adjacent surfaces.  Following 
completion of painting of each space or area, re-install the removed items by workmen 
skilled in the trades involved.  Clean surfaces to be painted before applying paint or 
surface treatments.  Remove oil and grease prior to mechanical cleaning.  Schedule the 
cleaning and painting so that contaminates from the cleaning process with not fall onto 
wet, newly painted surfaces. 

 
B. Ferrous Metals:   
 

1. Clean ferrous surfaces, which are not galvanized or shop-coated, of oil, grease, 
dirt, loose mill scale and other foreign substances by solvent or mechanical 
cleaning. 

2. Touch-up shop-applied prime coats wherever damaged or bare. Where required 
by other Sections of these Specifications, clean and touch-up with the same type 
shop primer.   

 
C. Galvanized Surfaces:  Clean free of oil and surface contaminants with acceptable non-

petroleum based solvent. 
 

D. Wood: Clean wood surfaces to be painted of all dirt, oil, or other foreign substances with 
scrapers, mineral spirits, and sandpaper, and dust off.  Scrape and clean small, dry, 
seasoned knots and apply a thin coat of white shellac or other recommended knot sealer 
before application of the priming coat. 

 
1. Prime, stain, or seal wood required being job-painted, as soon as practicable 

upon delivery to job.  Prime edges, ends, faces, under sides, and backsides of 
such wood, including cabinets, counters, cases, paneling, etc. After priming, fill 
holes and imperfections in finish surfaces with putty or plastic wood-filler.  
Sandpaper smooth when dry. 

2. When transparent finish is required, use sealer as recommended by 
manufacturer.  Seal tops, bottoms, and cutouts of unprimed wood doors with 
sealer immediately upon delivery to project.     

 
3.03 MATERIALS PREPARATION   
 

A. Mix and prepare painting materials in accordance with manufacturer's directions.  Store 
materials not in actual use in tightly covered containers.  Maintain containers used in 
storage, mixing and application of paint in a clean condition, free of foreign materials and 
residue.  Stir materials before application to produce a mixture of uniform density, and stir 
as required during the application of the materials.  Do not stir surface film into the 
material.  Remove the film and if necessary, strain the material before using. 

 
3.04 APPLICATION  
 

A. Apply paint in accordance with the manufacturer's directions.  Use applicators and 
techniques best suited for the substrate and type of material being applied. Apply 
additional coats when undercoats, stains or other conditions show through the final coat 
of paint, until the paint film is of uniform finish, color and appearance.  Give special 
attention to insure that all surfaces, including edges, corners, crevices, welds, and 
exposed fasteners receive a dry film thickness equivalent to that of flat surfaces.    
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B. Paint surfaces behind movable equipment and furniture the same as similar exposed 
surfaces.  Paint surfaces behind permanently fixed equipment or furniture with prime coat 
only before final installation of equipment.  Paint interior surfaces of ducts, where visible 
through registers or grilles, with a flat, non-specular black paint.  Paint the back- sides of 
access panels, and removable or hinged covers to match the exposed surfaces. 

 
C. Finish exterior doors on tops, bottoms and side edges the same as the exterior faces, 

unless otherwise indicated. 
 

D. Sand lightly between each succeeding enamel or varnish coat. 
 

E. Omit the first coat (primer) on metal surfaces that have been shop-primed and touch-up 
painted, unless otherwise indicated or barrier coat is required for compatibility.     

F. Scheduling Painting:  Apply the first-coat material to surfaces that have been cleaned, 
pretreated or otherwise prepared for painting as soon as practicable after preparation and 
before subsequent surface deterioration.  Allow sufficient time between successive 
coatings to permit proper drying.  Do not re-coat until paint has dried to where it feels firm, 
does not deform or feel sticky under moderate thumb pressure and the application of 
another coat of paint does not cause lifting or loss of adhesion of the undercoat.  

 
G. Minimum Coating Thickness:  Apply each material at not less than the manufacturer's 

recommended spreading rate, to establish a total dry film thickness as indicated or, if not 
indicated, as recommended by coating manufacturer. 

 
H. Mechanical and Electrical Work:  Painting of mechanical and electrical Work include 

items exposed to view in mechanical equipment rooms, in occupied spaces and where 
indicated on Drawings or specified in other Sections.  Coordinate with Division 15 and 
Division 16 Sections. 

 
1. Mechanical items to be painted include, but are not limited to, the following: 

a. Piping, pipe hangers, and supports. 
b. Heat exchangers. 
c. Tanks. 
d. Ductwork. 
 
e. Motor, mechanical equipment and supports. 
f. Accessory items. 

2. Electrical items to be painted include, but are not limited to, the following; 
a. Conduit and fittings. 
b. Switchgear. 
 

I. Prime Coats:  Apply a prime coat of material which is required to be painted or finished, 
and which has not been prime coated by others.  Re-coat primed and sealed surfaces 
where there is evidence of suction spots or unsealed areas in first coat, to assure a finish 
coat with no burn-through or other defects due to insufficient sealing. 

 
J. Pigmented (Opaque) Finishes:  Completely cover to provide an opaque, smooth surface 

of uniform finish, color appearance and coverage.  Cloudiness, spotting, holidays, laps, 
brush marks, runs, sags, or other surface imperfections will not be acceptable.  

 
K. Transparent (Clear) Finishes:  Use multiple coats to produce glass-smooth surface film of 

even luster.  Provide a finish free of laps, cloudiness, color irregularity, runs, brush marks, 
orange peel, nail holes, or other surface imperfections.  Provide satin finish for final coats, 
unless otherwise indicated. 

 
L. Completed Work:  Match approved samples for color, texture and coverage.  Remove, 

refinish or repaint Work not in compliance with specified requirements.   
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3.05 CLEANING AND PROTECTION  
 

A. Cleaning:   During the progress of the Work, remove from the site all discarded paint 
materials, rubbish, cans and rags at the end of each workday.  Upon completion of 
painting work, clean window glass and other paint-spattered surfaces.  Remove spattered 
paint by proper methods of washing and scraping, using care not to scratch or otherwise 
damage finished surfaces. 

 
B. Protection:  Protect Work of other trades, whether to be painted or not, against damage 

by painting and finishing Work. Correct any damage by others for protection of their Work, 
after completion of painting operations.  At the completion of Work of other trades, touch-
up and restore all damaged or defaced painted surfaces.   

 
 

END OF SECTION 
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SECTION 10 11 00  VISUAL DISPLAY SURFACES  
 
 
PART 1 - GENERAL    
 
1.01 SECTION INCLUDES   
 

A. Visual display boards as described in this section. Types specified in this section include 
Visual Aid Board. 

 
1.02 RELATED SECTIONS   
 

A. Section 09 05 15 – Color Design. 
 
1.03 SUBMITTALS   
 

A. Submit manufacturer's technical data and installation instructions for each material and 
component part, including data substantiating materials comply with requirements.  

 
B. Samples:  Submit full range of color samples for visual Aid board, surface, trim and 

accessories required.  Provide 12-inch square samples of sheet materials and 12-inch 
lengths of trim members for color verification after selections have been made. 

 
C. Shop Drawings:  Submit sections of typical trim members and dimensioned elevations.  

Show anchors, grounds, reinforcement, accessories, and installation details. 
 

D. Certification:  Submit manufacturer's certification that all materials furnished for Project 
complies with requirements specified herein.   

 
1.04 QUALITY ASSURANCE  
 

A. Fire Hazard Classification:  Provide tackboard surfaces which have been tested in 
accordance with ASTM E-84 and have been certified as complying with the following fire 
hazard classifications:  Flame spread not more than 25. Fuel contributed not more than 
25.  Smoke developed not more than 25. 

 
B. Field Measurements:  Take field measurements prior to preparation of Shop Drawings 

and fabrication where possible, to ensure proper fitting of Work.   
 
 
PART 2 - PRODUCTS  
 
2.01 ACCEPTABLE MANUFACTURERS 
 

A. Drawings and specifications are based on products manufactured by Claridge Products 
and Equipment, Inc., P.O. Box 910, Harrison, AR 72602.  Tel. (870) 743-2200.   

 
B. Equivalent products by the following manufacturers are acceptable: 

 
1. Draper, Inc., P.O. Box 425, Spiceland, IN 47385.  Tel. (765) 987-7999. 
2. March Industries, Inc., P.O. Box 509, Dover, OH 44622.  Tel. (330) 343-8825. 
3. NACO, 180 N. Sherman Ave., Corona, CA 91720.  Tel. (909) 340-2800.  

 
C. Substitutions shall fully comply with specified requirements and Section 01 62 14-Product 

Options and Substitution Procedures 
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2.02 MATERIALS  
 

A. Visual Aid Board shall be equal to Claridge No. 2040 Bulletin Board Cabinet with the 
following attributes:   

 
1. Double door cabinet with dark bronze anodized finish.   
2. Cork tack surface shall be finished with “designer fabric surface” in colors and 

textures as selected by Project Engineer / MDOT Architect from manufacturer's 
standards.   

3. Tempered glass doors shall be fitted with flat key tumbler locks and hung on piano 
hinges.   

4. Size shall be 4 feet by 4 feet.   
 

 
PART 3 - EXECUTION  
 
3.01 EXAMINATION   
 

A. Installer shall examine area and conditions under which unit is to be installed and notify 
Contractor in writing of conditions detrimental to proper and timely completion of Work.  
Do not proceed with Work until unsatisfactory conditions have been corrected in manner 
acceptable to Installer. 

 
3.02 INSTALLATION   
 

A. Deliver factory-built unit completely assembled in one piece without joints, whenever 
possible.  Where dimensions exceed panel size, provide 2 or more pieces of equal length 
as acceptable to Project Engineer / MDOT Architect.  When overall dimensions require 
delivery in separate units, pre-fit at factory, disassemble for delivery, and make final joints 
at site.  Use splines at joints to maintain surface alignment.  

 
B. Install unit in location and mounting height as shown on Drawings and in accordance with 

manufacturer's instructions, keeping perimeter lines straight, plumb, and level.  Provide all 
grounds, clips, backing materials, adhesives, brackets, anchors, trim, and accessories for 
complete installation.  If unit is not shown on Drawings, install unit in location as directed 
by Project Engineer.   

 
C. Coordinate job-assembled units with grounds, trim, and accessories. Join all parts with 

neat, precision fit. 
 
3.03 ADJUSTING AND CLEANING 

 
A. Verify accessories required are properly installed, adjusted and properly functioning. 
 
B. Clean unit in accordance with manufacturer's instructions, breaking in only as 

recommended.   
 
 

END OF SECTION 
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SECTION 10 14 00  SIGNAGE  
 
 
PART 1 - GENERAL       
 
1.01 SECTION INCLUDES  
 

A. Signage for room identification system, informational and directional signage.  
 
1.02 RELATED SECTIONS  
 

A. Section 09 05 15 – Color Design. 
 
1.03 SUBMITTALS   
 

A. Submit manufacturer's technical data and installation instructions for each type of sign 
required.    

 
B. Samples:  Submit samples of each color and finish of exposed materials and accessories 

required for specialty signs.  Project Engineer / MDOT Architect’s review of samples will 
be for color and texture only.  When requested, furnish full-size samples of specialty sign 
materials.    

 
C. Shop Drawings:  Submit Shop Drawings for fabrication and erection of specialty signs.  

Include plans, elevations, and large-scale details of sign wording and lettering layout.  
Show anchorage and accessory items.   

 
1.04 QUALITY ASSURANCE   
 

A. Provide each type of sign as a complete unit produced by a single manufacturer including 
necessary mounting accessories, fittings and fastenings. 

 
1.05 DELIVERY, STORAGE, AND HANDLING   
 

A. Deliver components correctly packed to prevent damage.  Store in secure area out of 
weather.  Handle per manufacturer’s instructions. 

 
1.06 WARRANTY  
 

A. Provide manufacturer’s standard one-year warranty covering manufacturing defects.  
 
 
PART 2 - PRODUCTS    
 
2.01 ACCEPTABLE  MANUFACTURERS  
 

A. Drawings and specifications are based on products manufactured by Mohawk Sign 
Systems, Inc., P.O. Box 966, Schenectady, NY 12301. Tel. (518) 370-3433. 

 
B. Equivalent products by the following manufacturers are acceptable: 

 
1. ASI Sign Systems, Inc., Dallas, TX. Tel. (800) 274-7732. 
2. Best Sign Systems, Montrose, CO. Tel. (970) 249-2378. 
3. Scott Sign Systems, Inc., Sarasota, FL. Tel. (800) 237-9447. 
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C. Substitutions shall fully comply with specified requirements and Section 01 62 14-Product 
Options and Substitution Procedures 

  
2.02 SIGN SYSTEM 

 
A. Restroom Signage:  Wall mounted Series 200A Sand carved, Helvetica letter style. 
 
B. Informational Signage:  Wall mounted Series 200A Sand carved, Helvetica letter style. 

   
C. Directional Signage:  Wall mounted Series 200A Sand carved, Helvetica letter style.  

 
2.03 COMPONENTS  
 

A. Material:  Approximately 1/8-inch thick melamine plastic laminate with contrasting core 
color.  Melamine shall be non-staining, fire-retardant, self-extinguishing, and impervious 
to alkalis, alcohol, solvents, abrasives, boiling water and most acids. 

    
B. Fasteners:  0.030-inch thick, double face tape shall be used on wall signs.  Aluminum or 

stainless steel attachment shall be used on suspended double face directional signs. 
 

C. Sizes are as indicated on sign schedule at the end of this Section. 
 
2.04 BRAILLE AND TACTILE COPY   
 

A. Comply with requirements of the Americans with Disabilities Act.  Tactile copy to be 
raised 1/32-inch minimum from sign face.  Glue-on or etched letters are not acceptable.  
Translation of copy into Braille shall be the responsibility of the manufacturer. 
 

2.05  FINISHES – INTERIOR  SIGNAGE 
 

A. Colors: Selected from manufacturer’s standard. 
 
B. Surface Texture:  Matte. 

 
2.06 FONT   
 

A. Shall be Helvetica Medium, unless noted otherwise.  Font and required symbol size shall 
be as indicated and meet ADA requirements. 

 
2.07 BORDERS   
 

A. Borders and corner keystones shall be provided on all signs as required.  Borders shall be 
raised and finished to match raised letter finish. 

 
 
PART 3 - EXECUTION    
 
3.01 EXAMINATION   
 

A. Installer shall examine the substrates and conditions under which the specialty signs are 
to be installed and notify the Contractor in writing of conditions detrimental to the proper 
and timely completion of the Work.  Do not proceed with the work until unsatisfactory 
conditions have been corrected in a manner acceptable to the Installer. 
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3.02 INSTALLATION 
 

A. Install sign units and components at the locations shown or scheduled, securely mounted 
with concealed theft-resistant fasteners, unless otherwise indicated.  Attach signs to 
substrates in accordance with the manufacturer's instructions, unless otherwise shown. 

 
B. Install level, plumb, and at the proper height. Cooperate with other trades for installation 

of sign units to finish surfaces.  Repair or replace damaged units as directed by the 
Project Engineer . 

 
C. Position sign on wall surface 2 inches from strike side of doorframe and 60 inches high to 

center of sign from finish floor, typical unless indicated otherwise.   
 
3.03 SCHEDULES 
 

A. Sign Type 1:  7 inches wide by 9 inches high wall mounted restroom sign, with 
appropriate gender, wheelchair symbol and Braille. (MEN – 1 required; WOMEN – 1 
required).  

   
B. Sign Type 2:  36 inches wide by 6 inches high wall mounted restroom sign, with 

appropriate gender, both men & women, wheelchair symbol and no smoking symbol with 
“NO SMOKING” letters under the symbol.  (RESTROOMS – 2 required).   

 
C. Sign Type 3:  8 inches wide by 8 inches high wall mounted informational sign, with round 

hole cutout for button. (PRESS BUTTON FOR SECURITY OFFICER – 1 required; 
PRESS BUTTON FOR WEATHER INFORMATION –  1 required). 

 
D. Sign Type 4:  24 inches wide by 6 inches high wall mounted informational sign, with 

appropriate symbol as required. (NO SMOKING – 2 required with symbol; NO PETS – 2 
required with symbol). 

 
E. Sign Type 7:  12 inches wide by 6 inches high wall mounted informational sign.  

(EMPLOYEES ONLY – 2 required). 
 

 
END OF SECTION 

242



 
Project Number BWO-3132-26(002) 501920 

MDOT – 3rd District – Holmes  10 21 15 -1 Solid Plastic Toilet Compartments 

SECTION 10 21 15   SOLID PLASTIC TOILET COMPARTMENTS  
 
      
PART 1 - GENERAL    
 
1.01 SECTION INCLUDES  
 

A. Solid plastic, floor-to-ceiling-mounted, toilet compartments and wall-hung urinal screens. 
 
1.02 RELATED SECTIONS   
 

A. Section 09 05 15 – Color Design. 
 
1.03 SUBMITTALS 
 

A. Product Data: Submit manufacturer's sample warranty, color charts and detailed technical 
data for materials, fabrication, and installation, including catalog cuts of anchors, 
hardware, fastenings, and accessories. 

 
B. Shop Drawings:  Submit job-specific shop drawings for fabrication and erection of toilet 

compartment assemblies not fully described by product drawings, templates, and 
instructions for installation of anchorage devices built into other Work. 

 
1.04 QUALITY ASSURANCE 
 

A. Field Measurements: Take field measurements prior to preparation of Shop Drawings and 
fabrication where possible, to ensure proper fitting of Work. However, allow for 
adjustments within specified tolerances wherever taking of field measurements before 
fabrication might delay Work. 

 
B. Coordination:  Furnish inserts and anchorage, which must be built into other work for 

installation of toilet partitions and related work; coordinate delivery with other work to 
avoid delay. 

 
1.05 DELIVERY, STORAGE AND HANDLING   
 

A. Upon receipt of toilet partitions and other materials, installer shall examine the shipment 
for damage and completeness.  Materials shall be stored in a clean, dry place.  Stack all 
materials to prevent damage. 

 
1.06 WARRANTY   
 

A. Manufacturer to supply a written warranty covering all plastic components against 
breakage, warping, corrosion and delamination for a period of 15 years. 

 
 
PART 2 - PRODUCTS    
 
2.01 ACCEPTABLE MANUFACTURERS 
 

A. Drawings and Specifications are based on products manufactured by Rockville Partitions, 
P. O. Box 159, Pisgah, AL  35785.  Tel. (256) 451-1300.   

 
B. Equivalent products by the following manufacturers are acceptable: 
 

1. Comtec Industries, Scranton, PA. Tel (800) 445-5148. 
2. Knickerbocker Partition Corp, Freeport, NY. Tel. (516) 546-0550.                   
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3. The Mills Company, Willoughby, OH. Tel. (440) 951-8877. 
4. Santana Products Co., Inc., Scranton, PA. Tel (510) 343-7921.  

   
C. Substitutions shall fully comply with specified requirements and Section 01 62 14-Product 

Options and Substitution Procedures. 
 
2.02 MATERIALS   
 

A. General:  Provide materials that have been selected for surface flatness and smoothness.  
Exposed surfaces that exhibit pitting, seam marks, roller marks, stains, discoloration, 
telegraphing of core material, or other imperfections on finished units are not acceptable. 

 
B. Doors, partitions, pilasters and urinal screens shall be fabricated from High Density 

Polyethylene (HDPE) material manufactured under high pressure forming a single 
component section which is waterproof, non- absorbent and has a self-lubricating surface 
that resists marring with pens, pencils or other writing utensils.  All to arrive at job site with 
special protective plastic covering. 

 
C. Characteristics:  Dual component compression molded High Density Polyethylene 

(HDPE) of solid virgin resin materials in colors that extend throughout the surface; doors, 
partitions and pilaster shall have (HDPE) as the core material). 

 
1. Doors, partitions, pilasters and urinal screens shall be a minimum of 1 inch thick 

and all edges machined to a radius of 0.250 inch and all exposed surfaces to be 
free of saw marks. 

2. Doors and dividing panels shall be 55 inches high and mounted 14 inches above 
the finish floor. 

3. Pilasters shall be full height (unless indicated otherwise on Drawings) and 
fastened into a 3-inch high stainless steel pilaster shoe with a stainless steel, torx 
head sex bolt. 

4. Urinal screens shall be 24 inches wide X 42 inches high with 41 inch continuous 
aluminum wall brackets. 

5. Finish shall be similar and equal to standard color chart selections from Rockville.  
Color of doors and pilasters to be selected by the Project Engineer / MDOT 
Architect from Manufacturer’s full color range. 

6. Aluminum (heat sinc) edging strips to be fastened to the bottom edge of all doors 
and panels using vandal proof stainless steel fasteners. 

 
2.03 HARDWARE 
 

A. Door hardware:  Door hardware shall be as follows: 
 

1. Hinges shall be manufacturer's aluminum continuous for door height. 
2. Each door shall be supplied with one coat bumper / hook made of chrome plated 

zamak.  Each handicapped door to include one door pull and one wall stop. 
3. Door strike and keeper shall be fabricated from heavy-duty aluminum extrusion 

(6463-T5 alloy) with clear anodized finish with wrap around flange surface 
mounted and through bolted to pilaster with one-way sex bolts.  Size of strike 
shall be 6 inches in length. 

4. Door latch housing shall be fabricated from heavy-duty aluminum extrusion 
(6463-T5 alloy) with clear anodized finish; surface mounted and through bolted to 
door with one-way sex bolts. Slide bolt and button shall be heavy aluminum with a 
black anodized finish. 
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B. Wall Brackets:  Wall brackets shall be full-length continuous aluminum. Brackets shall be 
used for all pilasters to pilaster and pilasters to wall connections. Attach brackets to 
adjacent wall construction with No. 14 by 1-1/2 inch stainless steel Phillips head screws. 
Anchor screws directly behind the vertical edge of pilasters at 12-inch intervals along the 
full length of bracket and at each 12-inch interval alternately spaced between anchor 
connections. 

 
C. Accessories:  Furnish units with chromium-plated finish, unless otherwise indicated. 

 
 
PART 3 - EXECUTION    
 
3.01 EXAMINATION   

 
A. Installer shall examine the areas and conditions under which toilet partitions and related 

items are to be installed, including supporting anchors and supports installed by others, 
and must notify Contractor in writing of conditions detrimental to the proper and timely 
completion of the work.  Do not proceed with the work until unsatisfactory conditions have 
been corrected in manner acceptable to the Installer. 

 
3.02 INSTALLATION   
 

A. Comply with manufacturer's recommended procedure and installation sequence.  Install 
partitions rigid, straight, plumb, and level. Secure partitions in position with manufacturer's 
recommended anchoring devices.  Provide clearances of not more than 1/2 inch between 
pilasters and panels, and not more than one inch between panels and walls. Clearance at 
vertical edges of doors shall be uniform top to bottom and shall not exceed 1/4 inch. 

 
3.03 ADJUSTING AND CLEANING 
 

A. Adjusting:  Adjust and lubricate hardware for proper operation.  Set hinges on in-swinging 
doors to hold open approximately 30 degrees from closed position when unlatched. Set 
hinges on out-swinging doors (and entrance swing doors) to return to fully closed position. 

 
B. Cleaning:  Clean exposed surfaces of partition systems using materials and methods 

recommended by manufacturer, and provide protection as necessary to prevent damage 
during remainder of construction period. 

 
 

END OF SECTION 
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SECTION 10 28 13  TOILET ACCESSORIES  
 
    
PART 1 - GENERAL 
 
1.01 SECTION INCLUDES   
 

A. The extent of each type of toilet accessory is shown on the Drawings and Schedules, 
unless otherwise indicated.  The types of toilet accessories required include the following: 

 
 1. Mirrors  
 2. Toilet Paper Dispenser 
 3. Grab Bars  

4. Clothes Hook 
5. Mop Holder 
6. Waste Receptacle 
7. Diaper Changing Station 
8. Hand Dryer 
9. Toilet Seat Cover Dispenser 
10. Napkin Disposal Unit 
11. Soap Dispensers 

    
1.02 SUBMITTALS   
 

A. Submit manufacturers product and technical data indicating compliance with these 
specifications and Shop Drawings for the fabrication and installation of all toilet 
accessories.  Show all anchorage and other necessary items including mounting heights. 

 
1.03 QUALITY ASSURANCE   
 

A. Provide products of the same manufacturer for each type of accessory unit and for units 
exposed in the same areas, unless otherwise acceptable to the MDOT Architect.  
Stamped names or labels on exposed faces of units will not be permitted, except where 
otherwise indicated. 

 
1.04 DELIVERY, STORAGE AND HANDLING   
 

A. Upon receipt of toilet accessories and other materials, installer shall examine the 
shipment for damage and completeness.  Materials shall be stored in a clean, dry place.  
Stack all materials to prevent damage. 

 
 
PART 2 - PRODUCTS    
 
2.01 ACCEPTABLE MANUFACTURERS 
 

A. Equivalent products by the following manufacturers are acceptable: 
 

1. A & J Washroom Accessories, New Windsor, NY. Tel. (845) 562-3332. 
2. American Specialties, Inc., Yonkers, NY. Tel. (914) 476-9000. 
3. Bobrick Washroom Equipment, Inc., Jackson, TN. Tel. (901) 424-7000. 
4. Bradley Washroom Accessories Division, Menomonee Falls, WI. Tel. (414) 354-0100. 
5. Kimberly-Clark Corp., Roswell, GA. Tel. (888) 346-4652. 
6. Koala Corp., Denver, CO. Tel. (800) 985-6252. 
7. World Dryer, Berkeley, IL. Tel. (800) 323-0701. 
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B. Substitutions shall fully comply with specified requirements and Section 01 62 14-Product 
Options and Substitution Procedures. 

 
2.02 ACCESSORIES 
 

A. Mirrors:  Provide 1/4 inch polished plate glass, electrolytically plated mirrors with 1/2 inch 
stainless steel channel frame.  Mirrors shall be 24 inches by 36 inches equal to Bradley 
model 780-2436. Locate at each toilet lavatory mounted in locations shown. 

 
B. Toilet Paper Dispenser:  Provide surface mounted stainless steel jumbo-roll toilet tissue 

dispenser with top-mounted key lock, hinged front cover, large product view lens and 
plastic tear-off bars on sides and front dispensing opening equal to Kimberly-Clark model 
09564.  Locate at each toilet in public toilet rooms.  

 
C. Grab Bars:  Provide 1-1/2 inches diameter horizontal 2 wall stainless steel grab bars with 

safety-grip non-slip finish and concealed mounting equal to Bradley model 8122-059, 36 
inches by 52 inches standard dimensions.  Locate at toilets where indicated at heights 
shown.  Contractor has option to use one 36-inch grab bar and one 42-inch grab bar, but 
installation must meet all ADA requirements. 

 
D. Clothes Hook: Provide surface mounted stainless steel hook equal to Bradley model 9135 

at each Toilet Room, unless coat hooks are provided with toilet partition doors. 
 

E. Mop Holder:  Provide surfaced mounted stainless steel mop and broom holder equal to 
Bradley model 9933.  One piece construction with welded gusset and hooks.  Holder 
consist of spring activated rubber cams on plated steel retainers. Unit measures 14 
inches high by 34 inches long, with 4 hooks and 3 holders. Shelf projects 8 inches.  
Locate at each service sink where shown and at height shown or if not shown then per 
Project Engineer’s instructions. 

 
F. Waste Receptacle: Provide surfaced mounted stainless steel waste receptacle with 

hinged cover equal to Bradley model 356-35.  Include removable heavy-duty polyvinyl liner 
model P11-006. Locate in Public Toilet Rooms where shown and at height shown. 

 
G. Diaper Changing Station:  Provide surfaced mounted, folding, high density polyethylene 

units with full length steel hinge mechanism and molded-in liner dispensers and bag 
hooks equal to Bradley model 961.  Locate in Public Toilet Rooms where shown and at 
height shown.  

 
H. Hand Dryer:  Provide surface mounted hand dryer equal to Bradley model 2870-28.  Hand 

dryer shall be fabricated from porcelain enameled grey cast iron fitted with fixed nozzle 
and infrared electronic control.  Universal type motor, 1/10 HP at 7500 RPM with resilient 
ring mounts and sealed, lubricated ball bearings.  Protected by 2-amp fuse.  115volt, 20 
amp, 60 Hz.  Entire unit shall be UL listed and guaranteed against defects in material 
and/or workmanship for 10 years.  Locate in Public Toilet Rooms where shown and at 
heights shown. 

 
I. Toilet Seat Cover Dispenser:  Provide surface mounted stainless steel toilet seat cover 

dispenser with full length piano hinge, tumbler lock and 500 capacity standard single-fold 
or half-fold toilet seat covers equal to Bradley model 583. Locate at each toilet in Public 
Toilet Rooms.  

 
J. Napkin Disposal Unit:  Provide surface mounted stainless steel napkin disposal unit with 

hinged cover and bottom with lock, equal to Bradley model 4781-15. Include disposable 
wet strength paper liner.  Locate at each toilet in Women’s Toilet Room. 
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K. Soap Dispensers:  Provide surface mounted liquid type stainless steel soap dispenser 
units equal to Bradley model 6562 as indicated on the Drawings.  Locate at each lavatory 
at heights shown. 

 
 
PART 3 - EXECUTION 
 
3.01 EXAMINATION   
 

A. Installer shall examine the areas and conditions under which toilet accessories are to be 
installed and notify the Contractor in writing of conditions detrimental to the proper and 
timely completion of the Work.  Do not proceed with the Work until unsatisfactory 
conditions have been corrected in a manner acceptable to the Installer. 

 
3.02 INSTALLATION 
 

A. Use concealed fastenings wherever possible.  Provide anchors, bolts and other 
necessary anchorage, and attach accessories securely to walls and partitions in locations 
as shown or directed.  Install concealed mounting devices and fasteners fabricated of the 
same material as the accessories, or of galvanized steel, as recommended by 
manufacturer. 

 
B. Install exposed mounting devices and fasteners finished to match the accessories.  

Provide theft-resistant fasteners for all accessory mountings.  Secure toilet room 
accessories in accordance with the manufacturer's instructions for each item and each 
type of substrate construction. 

 
C. Installation shall meet all ADA requirements including proper mounting heights. 

 
 

END OF SECTION 
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SECTION 10 44 16   FIRE EXTINGUISHERS 
 

PART 1 - GENERAL    
 
1.01 SECTION INCLUDES  
 

A. Portable, multi-purpose, and dry-chemical fire extinguishers including accessories and 
mounting brackets. 

 
1.02 SUBMITTALS  
 

A. Submit manufacturer's technical data and installation instructions for all portable fire 
extinguishers required. 

 
1.03 QUALITY ASSURANCE   
 

A. Provide new portable fire extinguishers which are UL listed and bear UL "Listing Mark" for 
each type, rating, and classification of extinguisher indicated. 

 
 
PART 2 - PRODUCTS 
 
2.01 ACCEPTABLE MANUFACTURERS 
 

A. Drawings and specifications are based on products manufactured by J.L. Industries, Inc., 
4450 W. 78th Street Circle, Bloomington, MN 55435.  Tel. (612) 835-6850.  

 
B. Equivalent products by the following manufacturers are acceptable: 

 
1. Amerex Corp., Trussville, AL. Tel.(205) 655-3271. 
2. Larsen's Mfg. Co., Minneapolis, MN. Tel. (612) 571-1181 
3. Potter-Roemer, Santa Ana, CA. Tel. (800) 366-3473. 

 
C. Substitutions shall fully comply with specified requirements and Section 01 62 14-Product 

Options and Substitution Procedures. 
   
2.02 FIRE EXTINGUISHERS 
 

A. Provide fire extinguishers for each location indicated, in colors and finishes that comply 
with requirements of governing authorities. 

 
B. Multi-Purpose Dry Chemical for Wall Mounting:  Equal to J.L. Industries Cosmic 10E, UL 

rated 4A-60BC, 10 lb. nominal capacity. 
 

MOUNTING BRACKETS   
 

A. Provide manufacturer's bracket designed to prevent accidental dislodgment of 
extinguisher, of proper size for type and capacity of extinguisher indicated, in 
manufacturer's standard plated finish. 
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PART 3 - EXECUTION 
 
3.01 INSTALLATION   
 

A. Install items included in this section in locations and at mounting heights indicated, or if 
not indicated, at heights and locations to comply with applicable regulations of governing 
authorities. 

 
B. Securely fasten mounting brackets to structure, square and plumb, to comply with 

manufacturer's instructions. 
 

C. Fire Extinguisher units shall be mounted in exposed locations indicated, or if not 
indicated, in a manner such that no point in the building will be further than 75 feet from 
an extinguisher.  A minimum of 2 units are required if not indicated otherwise.  

 
 

END OF SECTION 
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SECTION 22 05 00 COMMON WORK RESULTS FOR PLUMBING 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. This Section includes the following: 

1. Piping materials and installation instructions common to most piping systems. 
2. Transition fittings. 
3. Dielectric fittings. 
4. Mechanical sleeve seals. 
5. Sleeves. 
6. Escutcheons. 
7. Grout. 
8. Plumbing demolition. 
9. Equipment installation requirements common to equipment sections. 
10. Painting and finishing. 
11. Supports and anchorages. 

1.03 DEFINITIONS 

A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred 
spaces, pipe chases, unheated spaces immediately below roof, spaces above ceilings, 
unexcavated spaces, crawlspaces, and tunnels. 

B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished 
occupied spaces and mechanical equipment rooms. 

C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient 
temperatures and weather conditions.  Examples include rooftop locations. 

D. Concealed, Interior Installations:  Concealed from view and protected from physical 
contact by building occupants.  Examples include above ceilings and in chases. 

E. Concealed, Exterior Installations:  Concealed from view and protected from weather 
conditions and physical contact by building occupants but subject to outdoor ambient 
temperatures.  Examples include installations within unheated shelters. 

F. The following are industry abbreviations for plastic materials: 

1. ABS:  Acrylonitrile-butadiene-styrene plastic. 
2. CPVC:  Chlorinated polyvinyl chloride plastic. 
3. PE:  Polyethylene plastic. 
4. PVC:  Polyvinyl chloride plastic. 
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G. The following are industry abbreviations for rubber materials: 

1. EPDM:  Ethylene-propylene-diene terpolymer rubber. 
2. NBR:  Acrylonitrile-butadiene rubber. 

1.04 QUALITY ASSURANCE 

A. Steel Support Welding:  Qualify processes and operators according to AWS D1.1, 
"Structural Welding Code--Steel." 

B. Steel Pipe Welding:  Qualify processes and operators according to ASME Boiler and 
Pressure Vessel Code:  Section IX, "Welding and Brazing Qualifications." 

1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping." 
2. Certify that each welder has passed AWS qualification tests for welding processes 

involved and that certification is current. 

C. Electrical Characteristics for Plumbing Equipment:  Equipment of higher electrical 
characteristics may be furnished provided such proposed equipment is approved in 
writing and connecting electrical services, circuit breakers, and conduit sizes are 
appropriately modified.  If minimum energy ratings or efficiencies are specified, 
equipment shall comply with requirements. 

1.05 DELIVERY, STORAGE, AND HANDLING 

A. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through 
shipping, storage, and handling to prevent pipe end damage and to prevent entrance of 
dirt, debris, and moisture. 

B. Store plastic pipes protected from direct sunlight.  Support to prevent sagging and 
bending. 

1.06 COORDINATION 

A. Coordinate installation of required supporting devices and set sleeves in poured-in-place 
concrete and other structural components as they are constructed. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. In other Part 2 articles where subparagraph titles below introduce lists, the following 
requirements apply for product selection: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the manufacturers specified. 

2. Manufacturers:  Subject to compliance with requirements, provide products by the 
manufacturers specified. 

2.02 PIPE, TUBE, AND FITTINGS 

A. Refer to individual Division 22 piping Sections for pipe, tube, and fitting materials and 
joining methods. 
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B. Pipe Threads:  ASME B1.20.1 for factory-threaded pipe and pipe fittings. 

2.03 JOINING MATERIALS 

A. Refer to individual Division 22 piping Sections for special joining materials not listed 
below. 

B. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping 
system contents. 

1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch maximum thickness unless 
thickness or specific material is indicated. 
a. Full-Face Type:  For flat-face, Class 125, cast-iron and cast-bronze flanges. 
b. Narrow-Face Type:  For raised-face, Class 250, cast-iron and steel flanges. 

2. AWWA C110, rubber, flat face, 1/8 inch thick, unless otherwise indicated; and full-
face or ring type, unless otherwise indicated. 

C. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated. 

D. Plastic, Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by piping 
system manufacturer, unless otherwise indicated. 

E. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according 
to ASTM B 813. 

F. Brazing Filler Metals:  AWS A5.8, BCuP Series, copper-phosphorus alloys for general-
duty brazing, unless otherwise indicated; and AWS A5.8, BAg1, silver alloy for refrigerant 
piping, unless otherwise indicated. 

G. Welding Filler Metals:  Comply with AWS D10.12 for welding materials appropriate for 
wall thickness and chemical analysis of steel pipe being welded. 

H. Solvent Cements for Joining Plastic Piping: 

1. ABS Piping:  ASTM D 2235. 
2. CPVC Piping:  ASTM F 493. 
3. PVC Piping:  ASTM D 2564.  Include primer according to ASTM F 656. 
4. PVC to ABS Piping Transition:  ASTM D 3138. 

I. Fiberglass Pipe Adhesive:  As furnished or recommended by pipe manufacturer. 

2.04 TRANSITION FITTINGS 

A. AWWA Transition Couplings:  Same size as, and with pressure rating at least equal to 
and with ends compatible with, piping to be joined. 

1. Available Manufacturers: 
a. Cascade Waterworks Mfg. Co. 
b. Dresser Industries, Inc.; DMD Div. 
c. Ford Meter Box Company, Incorporated (The); Pipe Products Div. 
d. JCM Industries. 
e. Smith-Blair, Inc. 
f. Viking Johnson. 
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2. Underground Piping NPS 2 (DN 50) and Larger:  AWWA C219, metal sleeve-type 
coupling. 

3. Aboveground Pressure Piping:  Pipe fitting. 

B. Plastic-to-Metal Transition Fittings:  CPVC and PVC one-piece fitting with manufacturer's 
Schedule 80 equivalent dimensions; one end with threaded brass insert, and one solvent-
cement-joint end. 

1. Available Manufacturers: Eslon Thermoplastics. 

C. Plastic-to-Metal Transition Adaptors:  One-piece fitting with manufacturer's SDR 11 
equivalent dimensions; one end with threaded brass insert, and one solvent-cement-joint 
end. 

1. Available Manufacturers: Thompson Plastics, Inc. 

D. Plastic-to-Metal Transition Unions:  MSS SP-107, CPVC and PVC four-part union.  
Include brass end, solvent-cement-joint end, rubber O-ring, and union nut. 

1. Available Manufacturers: 
a. NIBCO INC. 
b. NIBCO, Inc.; Chemtrol Div. 

E. Flexible Transition Couplings for Underground Nonpressure Drainage Piping:  
ASTM C 1173 with elastomeric sleeve, ends same size as piping to be joined, and 
corrosion-resistant metal band on each end. 

1. Available Manufacturers: 
a. Cascade Waterworks Mfg. Co. 
b. Fernco, Inc. 
c. Mission Rubber Company. 
d. Plastic Oddities, Inc. 

2.05 DIELECTRIC FITTINGS 

A. Description:  Combination fitting of copper alloy and ferrous materials with threaded, 
solder-joint, plain, or weld-neck end connections that match piping system materials. 

B. Insulating Material:  Suitable for system fluid, pressure, and temperature. 

C. Dielectric Unions:  Factory-fabricated, union assembly, for 250-psig (1725-kPa) minimum 
working pressure at 180 deg F (82 deg C). 

1. Available Manufacturers: 
a. Capitol Manufacturing Co. 
b. Central Plastics Company. 
c. Eclipse, Inc. 
d. Epco Sales, Inc. 
e. Hart Industries, International, Inc. 
f. Watts Industries, Inc.; Water Products Div. 
g. Zurn Industries, Inc.; Wilkins Div. 
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D. Dielectric-Flange Kits:  Companion-flange assembly for field assembly.  Include flanges, 
full-face- or ring-type neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves, 
phenolic washers, and steel backing washers. 

1. Available Manufacturers: 
a. Advance Products & Systems, Inc. 
b. Calpico, Inc. 
c. Central Plastics Company. 
d. Pipeline Seal and Insulator, Inc. 

2. Separate companion flanges and steel bolts and nuts shall have 150- or 300-psig 
(1035- or 2070-kPa) minimum working pressure where required to suit system 
pressures. 

2.06 MECHANICAL SLEEVE SEALS 

A. Description:  Modular sealing element unit, designed for field assembly, to fill annular 
space between pipe and sleeve. 

1. Available Manufacturers: 
a. Advance Products & Systems, Inc. 
b. Calpico, Inc. 
c. Metraflex Co. 
d. Pipeline Seal and Insulator, Inc. 

2. Sealing Elements:  EPDM interlocking links shaped to fit surface of pipe.  Include 
type and number required for pipe material and size of pipe. 

3. Pressure Plates:  Plastic.  Include two for each sealing element. 
4. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of length 

required to secure pressure plates to sealing elements.  Include one for each 
sealing element. 

2.07 SLEEVES 

A. Galvanized-Steel Sheet:  0.0239-inch (0.6-mm) minimum thickness; round tube closed 
with welded longitudinal joint. 

B. Steel Pipe:  ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends. 

C. Cast Iron:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with 
plain ends and integral waterstop, unless otherwise indicated. 

D. Stack Sleeve Fittings:  Manufactured, cast-iron sleeve with integral clamping flange.  
Include clamping ring and bolts and nuts for membrane flashing. 

1. Underdeck Clamp:  Clamping ring with set screws. 

E. Molded PVC:  Permanent, with nailing flange for attaching to wooden forms. 

F. PVC Pipe:  ASTM D 1785, Schedule 40. 

G. Molded PE:  Reusable, PE, tapered-cup shaped, and smooth-outer surface with nailing 
flange for attaching to wooden forms. 
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2.08 ESCUTCHEONS 

A. Description:  Manufactured wall and ceiling escutcheons and floor plates, with an ID to 
closely fit around pipe, tube, and insulation of insulated piping and an OD that completely 
covers opening. 

B. One-Piece, Deep-Pattern Type:  Deep-drawn, box-shaped brass with polished chrome-
plated finish. 

C. One-Piece, Cast-Brass Type:  With set screw. 

1. Finish:  Polished chrome-plated and rough brass. 

D. Split-Casting, Cast-Brass Type:  With concealed hinge and set screw. 

1. Finish:  Polished chrome-plated and rough brass. 

E. One-Piece, Stamped-Steel Type:  With set screw or spring clips and chrome-plated 
finish. 

F. Split-Plate, Stamped-Steel Type:  With concealed hinge, set screw or spring clips, and 
chrome-plated finish. 

G. One-Piece, Floor-Plate Type:  Cast-iron floor plate. 

H. Split-Casting, Floor-Plate Type:  Cast brass with concealed hinge and set screw. 

2.09 GROUT 

A. Description:  ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement 
grout. 

1. Characteristics:  Post-hardening, volume-adjusting, nonstaining, noncorrosive, 
nongaseous, and recommended for interior and exterior applications. 

2. Design Mix:  5000-psi (34.5-MPa), 28-day compressive strength. 
3. Packaging:  Premixed and factory packaged. 

PART 3 - EXECUTION 

3.01 PLUMBING DEMOLITION 

A. Refer to Division 01 Section "Cutting and Patching" and Division 02 Section "Selective 
Structure Demolition" for general demolition requirements and procedures. 

B. Disconnect, demolish, and remove plumbing systems, equipment, and components 
indicated to be removed. 

1. Piping to Be Removed:  Remove portion of piping indicated to be removed and cap 
or plug remaining piping with same or compatible piping material. 

2. Piping to Be Abandoned in Place:  Drain piping and cap or plug piping with same or 
compatible piping material. 

3. Equipment to Be Removed:  Disconnect and cap services and remove equipment. 
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C. If pipe, insulation, or equipment to remain is damaged in appearance or is unserviceable, 
remove damaged or unserviceable portions and replace with new products of equal 
capacity and quality. 

3.02 PIPING SYSTEMS - COMMON REQUIREMENTS 

A. Install piping according to the following requirements and Division 22 Sections specifying 
piping systems. 

B. Drawing plans, schematics, and diagrams indicate general location and arrangement of 
piping systems.  Indicated locations and arrangements were used to size pipe and 
calculate friction loss, expansion, pump sizing, and other design considerations.  Install 
piping as indicated unless deviations to layout are approved on Coordination Drawings. 

C. Install piping in concealed locations, unless otherwise indicated and except in equipment 
rooms and service areas. 

D. Install piping indicated to be exposed and piping in equipment rooms and service areas 
at right angles or parallel to building walls.  Diagonal runs are prohibited unless 
specifically indicated otherwise. 

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

F. Install piping to permit valve servicing. 

G. Install piping at indicated slopes. 

H. Install piping free of sags and bends. 

I. Install fittings for changes in direction and branch connections. 

J. Install piping to allow application of insulation. 

K. Select system components with pressure rating equal to or greater than system operating 
pressure. 

L. Install escutcheons for penetrations of walls, ceilings, and floors according to the 
following: 

1. New Piping: 
a. Piping with Fitting or Sleeve Protruding from Wall:  One-piece, deep-pattern 

type. 
b. Chrome-Plated Piping:  One-piece, cast-brass type with polished chrome-

plated finish. 
c. Insulated Piping:  One-piece, stamped-steel type with spring clips. 
d. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, 

cast-brass type with polished chrome-plated finish 
e.  Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece or split-  
  casting, cast-brass type with polished chrome-plated finish 
f. Bare Piping in Unfinished Service Spaces:  One-piece, cast-brass type with 

rough-brass finish 
g. Bare Piping in Equipment Rooms:  One-piece, cast-brass type. 
h.  Bare Piping at Floor Penetrations in Equipment Rooms:  One-piece, floor- 
  plate type. 
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M. Sleeves are not required for core-drilled holes. 

N. Permanent sleeves are not required for holes formed by removable PE sleeves. 

O. Install sleeves for pipes passing through concrete and masonry walls and concrete floor 
and roof slabs. 

P. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board 
partitions, and concrete floor and roof slabs. 

1. Cut sleeves to length for mounting flush with both surfaces. 
a. Exception:  Extend sleeves installed in floors of mechanical equipment 

areas or other wet areas 2 inches (50 mm) above finished floor level.  
Extend cast-iron sleeve fittings below floor slab as required to secure 
clamping ring if ring is specified. 

2. Install sleeves in new walls and slabs as new walls and slabs are constructed. 
3. Install sleeves that are large enough to provide 1/4-inch (6.4-mm) annular clear 

space between sleeve and pipe or pipe insulation.  Use the following sleeve 
materials: 

a. Steel Pipe Sleeves:  For pipes smaller than NPS 6 (DN 150). 
4. Except for underground wall penetrations, seal annular space between sleeve and 

pipe or pipe insulation, using joint sealants appropriate for size, depth, and location 
of joint.  Refer to Division 07 Section "Joint Sealants" for materials and installation. 

Q. Aboveground, Exterior-Wall Pipe Penetrations:  Seal penetrations using sleeves and 
mechanical sleeve seals.  Select sleeve size to allow for 1-inch (25-mm) annular clear 
space between pipe and sleeve for installing mechanical sleeve seals. 

1. Install steel pipe for sleeves smaller than 6 inches (150 mm) in diameter. 
2. Mechanical Sleeve Seal Installation:  Select type and number of sealing elements 

required for pipe material and size.  Position pipe in center of sleeve.  Assemble 
mechanical sleeve seals and install in annular space between pipe and sleeve.  
Tighten bolts against pressure plates that cause sealing elements to expand and 
make watertight seal. 

R. Underground, Exterior-Wall Pipe Penetrations:  Install cast-iron "wall pipes" for sleeves.  
Seal pipe penetrations using mechanical sleeve seals.  Select sleeve size to allow for    
1-inch (25-mm) annular clear space between pipe and sleeve for installing mechanical 
sleeve seals. 

1. Mechanical Sleeve Seal Installation:  Select type and number of sealing elements 
required for pipe material and size.  Position pipe in center of sleeve.  Assemble 
mechanical sleeve seals and install in annular space between pipe and sleeve.  
Tighten bolts against pressure plates that cause sealing elements to expand and 
make watertight seal. 

S. Verify final equipment locations for roughing-in. 

T. Refer to equipment specifications in other Sections of these Specifications for roughing-in 
requirements. 

3.03 PIPING JOINT CONSTRUCTION 

A. Join pipe and fittings according to the following requirements and Division 22 Sections 
specifying piping systems. 
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B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 

C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 
assembly. 

D. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to 
tube end.  Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," 
using lead-free solder alloy complying with ASTM B 32. 

E. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and 
Tube" Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8. 

F. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  
Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs 
and restore full ID.  Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads unless dry 
seal threading is specified. 

2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded 
or damaged.  Do not use pipe sections that have cracked or open welds. 

G. Welded Joints:  Construct joints according to AWS D10.12, using qualified processes and 
welding operators according to Part 1 "Quality Assurance" Article. 

H. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service 
application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt 
threads. 

I. Plastic Piping Solvent-Cement Joints:  Clean and dry joining surfaces.  Join pipe and 
fittings according to the following: 

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and 
solvent cements. 

2. ABS Piping:  Join according to ASTM D 2235 and ASTM D 2661 Appendixes. 
3. CPVC Piping:  Join according to ASTM D 2846/D 2846M Appendix. 
4. PVC Pressure Piping:  Join schedule number ASTM D 1785, PVC pipe and PVC 

socket fittings according to ASTM D 2672.  Join other-than-schedule-number PVC 
pipe and socket fittings according to ASTM D 2855. 

5. PVC Nonpressure Piping:  Join according to ASTM D 2855. 
6. PVC to ABS Nonpressure Transition Fittings:  Join according to ASTM D 3138 

Appendix. 

J. Plastic Pressure Piping Gasketed Joints:  Join according to ASTM D 3139. 

K. Plastic Nonpressure Piping Gasketed Joints:  Join according to ASTM D 3212. 

L. PE Piping Heat-Fusion Joints:  Clean and dry joining surfaces by wiping with clean cloth 
or paper towels.  Join according to ASTM D 2657. 

1. Plain-End Pipe and Fittings:  Use butt fusion. 
2. Plain-End Pipe and Socket Fittings:  Use socket fusion. 

M. Fiberglass Bonded Joints:  Prepare pipe ends and fittings, apply adhesive, and join 
according to pipe manufacturer's written instructions. 
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3.04 PIPING CONNECTIONS 

A. Make connections according to the following, unless otherwise indicated: 

1. Install unions, in piping NPS 2 (DN 50) and smaller, adjacent to each valve and at 
final connection to each piece of equipment. 

2. Install flanges, in piping NPS 2-1/2 (DN 65) and larger, adjacent to flanged valves 
and at final connection to each piece of equipment. 

3. Wet Piping Systems:  Install dielectric coupling and nipple fittings to connect piping 
materials of dissimilar metals. 

3.05 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS 

A. Install equipment to allow maximum possible headroom unless specific mounting heights 
are not indicated. 

B. Install equipment level and plumb, parallel and perpendicular to other building systems 
and components in exposed interior spaces, unless otherwise indicated. 

C. Install plumbing equipment to facilitate service, maintenance, and repair or replacement 
of components.  Connect equipment for ease of disconnecting, with minimum 
interference to other installations.  Extend grease fittings to accessible locations. 

D. Install equipment to allow right of way for piping installed at required slope. 

3.06 PAINTING 

A. Painting of plumbing systems, equipment, and components is specified in Division 09 
Sections "Interior Painting". and "Exterior Painting." 

B. Damage and Touchup:  Repair marred and damaged factory-painted finishes with 
materials and procedures to match original factory finish. 

3.07 ERECTION OF METAL SUPPORTS AND ANCHORAGES 

A. Refer to Division 05 Section "Metal Fabrications" for structural steel. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and 
elevation to support and anchor plumbing materials and equipment. 

C. Field Welding:  Comply with AWS D1.1. 

3.08 ERECTION OF WOOD SUPPORTS AND ANCHORAGES 

A. Cut, fit, and place wood grounds, nailers, blocking, and anchorages to support, and 
anchor plumbing materials and equipment. 

B. Select fastener sizes that will not penetrate members if opposite side will be exposed to 
view or will receive finish materials.  Tighten connections between members.  Install 
fasteners without splitting wood members. 

C. Attach to substrates as required to support applied loads. 
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3.09 GROUTING 

A. Mix and install grout for plumbing equipment base bearing surfaces, pump and other 
equipment base plates, and anchors. 

B. Clean surfaces that will come into contact with grout. 

C. Provide forms as required for placement of grout. 

D. Avoid air entrapment during placement of grout. 

E. Place grout, completely filling equipment bases. 

F. Place grout on concrete bases and provide smooth bearing surface for equipment. 

G. Place grout around anchors. 

H. Cure placed grout. 

 END OF SECTION 
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SECTION 22 05 19 METERS AND GAGES FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Dial-type pressure gages. 
2. Gage attachments. 
3. Test plugs. 
4. Test-plug kits. 

B. Related Sections: 

1. Division 22 Section "Facility Water Distribution Piping" for domestic water meters 
and combined domestic and fire-protection water-service meters outside the 
building. 

2. Division 22 Section "Domestic Water Piping" for water meters inside the building. 

1.03 SUBMITTALS 

A. Operation and Maintenance Data:  For meters and gages to include in operation and 
maintenance manuals. 

PART 2 - PRODUCTS 

2.01 TEST PLUGS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. Flow Design, Inc. 
2. Miljoco Corporation. 
3. National Meter, Inc. 
4. Peterson Equipment Co., Inc. 
5. Sisco Manufacturing Company, Inc. 
6. Trerice, H. O. Co. 
7. Watts Regulator Co.; a div. of Watts Water Technologies, Inc. 
8. Weiss Instruments, Inc. 

B. Description:  Test-station fitting made for insertion into piping tee fitting. 

C. Body:  Brass or stainless steel with core inserts and gasketed and threaded cap.  
Include extended stem on units to be installed in insulated piping. 

D. Thread Size:  NPS 1/4 (DN 8) or NPS 1/2 (DN 15), ASME B1.20.1 pipe thread. 
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E. Minimum Pressure and Temperature Rating:  500 psig at 200 deg F (3450 kPa at 93 
deg C). 

F. Core Inserts:  Chlorosulfonated polyethylene synthetic and EPDM self-sealing rubber. 

2.02 TEST-PLUG KITS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. Flow Design, Inc. 
2. Miljoco Corporation. 
3. National Meter, Inc. 
4. Peterson Equipment Co., Inc. 
5. Sisco Manufacturing Company, Inc. 
6. Trerice, H. O. Co. 
7. Watts Regulator Co.; a div. of Watts Water Technologies, Inc. 
8. Weiss Instruments, Inc. 

B. Furnish one test-plug kit containing one thermometer, one pressure gage and adapter, 
and carrying case.  Thermometer sensing elements, pressure gage, and adapter 
probes shall be of diameter to fit test plugs and of length to project into piping. 

C. Low-Range Thermometer:  Small, bimetallic insertion type with 1- to 2-inch- (25- to 51-
mm-) diameter dial and tapered-end sensing element.  Dial range shall be at least 25 to 
125 deg F (minus 4 to plus 52 deg C). 

D. Pressure Gage:  Small, Bourdon-tube insertion type with 2- to 3-inch- (51- to 76-mm-) 
diameter dial and probe.  Dial range shall be at least 0 to 200 psig (0 to 1380 kPa). 

E. Carrying Case:  Metal or plastic, with formed instrument padding. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Install test plugs in piping tees. 

3.02 CONNECTIONS 

A. Install meters and gages adjacent to machines and equipment to allow service and 
maintenance of meters, gages, machines, and equipment. 

3.03 ADJUSTING 

A. Adjust faces of meters and gages to proper angle for best visibility. 

3.04 THERMOMETER SCHEDULE 

A. Thermometers at inlet and outlet of each domestic water heater shall be the following: 

1. Test plug with chlorosulfonated polyethylene synthetic or EPDM self-sealing 
rubber inserts. 
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3.05 THERMOMETER SCALE-RANGE SCHEDULE 

A. Scale Range for Domestic Cold-Water Piping:  0 to 100 deg F and minus 20 to plus 50 
deg C. 

B. Scale Range for Domestic Hot-Water Piping:  0 to 250 deg F and 0 to 150 deg C. 

3.06 PRESSURE-GAGE SCHEDULE 

A. Pressure gages at discharge of each water service into building shall be the following: 

1. Test plug with chlorosulfonated polyethylene synthetic or EPDM self-sealing 
rubber inserts. 

3.07 PRESSURE-GAGE SCALE-RANGE SCHEDULE 

A. Scale Range for Water Service Piping:  0 to 100 psi and 0 to 600 kPa. 

B. Scale Range for Domestic Water Piping:  0 to 100 psi and 0 to 600 kPa. 

END OF SECTION  
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SECTION 22 05 23   GENERAL-DUTY VALVES FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Bronze ball valves. 
2. Iron ball valves. 
3. Bronze swing check valves. 
4. Bronze gate valves. 

B. Related Sections: 

1. Division 22 plumbing piping Sections for specialty valves applicable to those 
Sections only. 

2. Division 22 Section "Identification for Plumbing Piping and Equipment" for valve 
tags and schedules. 

3. Division 33 water distribution piping Sections for general-duty and specialty valves 
for site construction piping. 

1.03 DEFINITIONS 

A. CWP:  Cold working pressure. 

B. EPDM:  Ethylene propylene copolymer rubber. 

C. NBR:  Acrylonitrile-butadiene, Buna-N, or nitrile rubber. 

D. NRS:  Nonrising stem. 

E. RS:  Rising stem. 

F. SWP:  Steam working pressure. 

1.04 SUBMITTALS 

A. Product Data:  For each type of valve indicated. 

1.05 QUALITY ASSURANCE 

A. Source Limitations for Valves:  Obtain each type of valve from single source from single 
manufacturer. 
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B. ASME Compliance: 

1. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria. 
2. ASME B31.1 for power piping valves. 
3. ASME B31.9 for building services piping valves. 

C. NSF Compliance:  NSF 61 for valve materials for potable-water service. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Prepare valves for shipping as follows: 

1. Protect internal parts against rust and corrosion. 
2. Protect threads, flange faces, grooves, and weld ends. 
3. Set angle, gate, and globe valves closed to prevent rattling. 
4. Set ball and plug valves open to minimize exposure of functional surfaces. 
5. Block check valves in either closed or open position. 

B. Use the following precautions during storage: 

1. Maintain valve end protection. 
2. Store valves indoors and maintain at higher than ambient dew point temperature.  

If outdoor storage is necessary, store valves off the ground in watertight 
enclosures. 

PART 2 - PRODUCTS 

2.01 GENERAL REQUIREMENTS FOR VALVES 

A. Refer to valve schedule articles for applications of valves. 

B. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for 
system pressures and temperatures. 

C. Valve Sizes:  Same as upstream piping unless otherwise indicated. 

D. Valve Actuator Types: 

1. Handlever:  For quarter-turn valves NPS 6 (DN 150) and smaller except plug 
valves. 

2. Wrench:  For plug valves with square heads.  Furnish Owner with 1 wrench for 
every 5 plug valves, for each size square plug-valve head. 

E. Valves in Insulated Piping:  With 2-inch (50-mm) stem extensions and the following 
features: 

1. Gate Valves:  With rising stem. 
2. Ball Valves:  With extended operating handle of non-thermal-conductive material, 

and protective sleeve that allows operation of valve without breaking the vapor seal 
or disturbing insulation. 
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F. Valve-End Connections: 

1. Flanged:  With flanges according to ASME B16.1 for iron valves. 
2. Grooved:  With grooves according to AWWA C606. 
3. Solder Joint:  With sockets according to ASME B16.18. 
4. Threaded:  With threads according to ASME B1.20.1. 

G. Valve Bypass and Drain Connections:  MSS SP-45. 

2.02 BRONZE BALL VALVES 

A. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 
a. American Valve, Inc. 
b. Conbraco Industries, Inc.; Apollo Valves. 
c. Crane Co.; Crane Valve Group; Crane Valves. 
d. Hammond Valve. 
e. Lance Valves; a division of Advanced Thermal Systems, Inc. 
f. Legend Valve. 
g. Milwaukee Valve Company. 
h. NIBCO INC. 
i. Red-White Valve Corporation. 
j. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 
a. Standard:  MSS SP-110. 
b. SWP Rating:  150 psig (1035 kPa). 
c. CWP Rating:  600 psig (4140 kPa). 
d. Body Design:  Two piece. 
e. Body Material:  Bronze. 
f. Ends:  Threaded. 
g. Seats:  PTFE or TFE. 
h. Stem:  Bronze. 
i. Ball:  Chrome-plated brass. 
j. Port:  Full. 

2.03 IRON BALL VALVES 

A. Class 125, Iron Ball Valves: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 
a. American Valve, Inc. 
b. Conbraco Industries, Inc.; Apollo Valves. 
c. Kitz Corporation. 
d. Sure Flow Equipment Inc. 
e. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 
a. Standard:  MSS SP-72. 
b. CWP Rating:  200 psig (1380 kPa). 
c. Body Design:  Split body. 
d. Body Material:  ASTM A 126, gray iron. 
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e. Ends:  Flanged. 
f. Seats:  PTFE or TFE. 
g. Stem:  Stainless steel. 
h. Ball:  Stainless steel. 
i. Port:  Full. 

2.04 BRONZE SWING CHECK VALVES 

A. Class 125, Bronze Swing Check Valves with Bronze Disc: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 
a. American Valve, Inc. 
b. Crane Co.; Crane Valve Group; Crane Valves. 
c. Crane Co.; Crane Valve Group; Jenkins Valves. 
d. Crane Co.; Crane Valve Group; Stockham Division. 
e. Hammond Valve. 
f. Kitz Corporation. 
g. Milwaukee Valve Company. 
h. NIBCO INC. 
i. Powell Valves. 
j. Red-White Valve Corporation. 
k. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 
l. Zy-Tech Global Industries, Inc. 

2. Description: 
a. Standard:  MSS SP-80, Type 3. 
b. CWP Rating:  200 psig (1380 kPa). 
c. Body Design:  Horizontal flow. 
d. Body Material:  ASTM B 62, bronze. 
e. Ends:  Threaded. 
f. Disc:  Bronze. 

2.05 BRONZE GATE VALVES 

A. Class 125, NRS Bronze Gate Valves: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 
a. American Valve, Inc. 
b. Crane Co.; Crane Valve Group; Crane Valves. 
c. Crane Co.; Crane Valve Group; Jenkins Valves. 
d. Crane Co.; Crane Valve Group; Stockham Division. 
e. Hammond Valve. 
f. Kitz Corporation. 
g. Milwaukee Valve Company. 
h. NIBCO INC. 
i. Powell Valves. 
j. Red-White Valve Corporation. 
k. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 
l. Zy-Tech Global Industries, Inc. 

2. Description: 
a. Standard:  MSS SP-80, Type 1. 
b. CWP Rating:  200 psig (1380 kPa). 
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c. Body Material:  ASTM B 62, bronze with integral seat and screw-in bonnet. 
d. Ends:  Threaded or solder joint. 
e. Stem:  Bronze. 
f. Disc:  Solid wedge; bronze. 
g. Packing:  Asbestos free. 
h. Handwheel:  Malleable iron, bronze, or aluminum. 

B. Class 125, RS Bronze Gate Valves: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 
a. American Valve, Inc. 
b. Crane Co.; Crane Valve Group; Crane Valves. 
c. Crane Co.; Crane Valve Group; Jenkins Valves. 
d. Crane Co.; Crane Valve Group; Stockham Division. 
e. Hammond Valve. 
f. Kitz Corporation. 
g. Milwaukee Valve Company. 
h. NIBCO INC. 
i. Powell Valves. 
j. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 
k. Zy-Tech Global Industries, Inc. 

2. Description: 
a. Standard:  MSS SP-80, Type 2. 
b. CWP Rating:  200 psig (1380 kPa). 
c. Body Material:  ASTM B 62, bronze with integral seat and screw-in bonnet. 
d. Ends:  Threaded or solder joint. 
e. Stem:  Bronze. 
f. Disc:  Solid wedge; bronze. 
g. Packing:  Asbestos free. 
h. Handwheel:  Malleable iron, bronze, or aluminum. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  
Remove special packing materials, such as blocks, used to prevent disc movement 
during shipping and handling. 

B. Operate valves in positions from fully open to fully closed.  Examine guides and seats 
made accessible by such operations. 

C. Examine threads on valve and mating pipe for form and cleanliness. 

D. Examine mating flange faces for conditions that might cause leakage.  Check bolting for 
proper size, length, and material.  Verify that gasket is of proper size, that its material 
composition is suitable for service, and that it is free from defects and damage. 

E. Do not attempt to repair defective valves; replace with new valves. 
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3.02 VALVE INSTALLATION 

A. Install valves with unions or flanges at each piece of equipment arranged to allow 
service, maintenance, and equipment removal without system shutdown. 

B. Locate valves for easy access and provide separate support where necessary. 

C. Install valves in horizontal piping with stem at or above center of pipe. 

D. Install valves in position to allow full stem movement. 

E. Install check valves for proper direction of flow and as follows: 

1. Swing Check Valves:  In horizontal position with hinge pin level. 

3.03 ADJUSTING 

A. Adjust or replace valve packing after piping systems have been tested and put into 
service but before final adjusting and balancing.  Replace valves if persistent leaking 
occurs. 

3.04 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS 

A. If valve applications are not indicated, use the following: 

1. Shutoff Service:  Ball or gate valves. 
2. Throttling Service:  ball valves. 

B. If valves with specified SWP classes or CWP ratings are not available, the same types of 
valves with higher SWP classes or CWP ratings may be substituted. 

C. Select valves, except wafer types, with the following end connections: 

1. For Copper Tubing, NPS 2 (DN 50) and Smaller:  Threaded ends except where 
solder-joint valve-end option is indicated in valve schedules below. 

2. For Copper Tubing, NPS 2-1/2 to NPS 4 (DN 65 to DN 100):  Flanged ends except 
where threaded valve-end option is indicated in valve schedules below. 

3. For Grooved-End Copper Tubing:  Valve ends may be grooved. 
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3.05 DOMESTIC, HOT- AND COLD-WATER VALVE SCHEDULE 

A. Pipe NPS 2 (DN 50) and Smaller: 

1. Bronze  Valves:  May be provided with solder-joint ends instead of threaded ends. 
2. Ball Valves:  Two piece, fullr port, bronze with bronze trim. 
3. Bronze Swing Check Valves:  Class 125, bronze disc. 
4. Bronze Gate Valves:  Class 125, NRS. 

B. Pipe NPS 2-1/2 (DN 65) and Larger: 

1. Iron Valves, NPS 2-1/2 to NPS 4 (DN 65 to DN 100):  May be provided with 
threaded ends instead of flanged ends. 

2. Iron Ball Valves:  Class 150. 

END OF SECTION 
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SECTION 22 05 29 HANGERS AND SUPPORTS FOR PLUMBING PIPING AND 
EQUIPMENT 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Metal pipe hangers and supports. 
2. Trapeze pipe hangers. 
3. Metal framing systems. 
4. Thermal-hanger shield inserts. 
5. Fastener systems. 
6. Equipment supports. 

B. Related Sections: 

1. Division 05 Section "Miscellaneous Metals" for structural-steel shapes and plates 
for trapeze hangers for pipe and equipment supports. 

1.03 DEFINITIONS 

A. MSS:  Manufacturers Standardization Society of The Valve and Fittings Industry Inc. 

1.04 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design trapeze pipe hangers and equipment supports, including 
comprehensive engineering analysis by a qualified professional engineer, using 
performance requirements and design criteria indicated. 

B. Structural Performance:  Hangers and supports for plumbing piping and equipment shall 
withstand the effects of gravity loads and stresses within limits and under conditions 
indicated according to ASCE/SEI 7. 

1. Design supports for multiple pipes, including pipe stands, capable of supporting 
combined weight of supported systems, system contents, and test water. 

2. Design equipment supports capable of supporting combined operating weight of 
supported equipment and connected systems and components. 

3. Design seismic-restraint hangers and supports for piping and equipment and obtain 
approval from authorities having jurisdiction. 

1.05 QUALITY ASSURANCE 

A. Structural Steel Welding Qualifications:  Qualify procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel." 
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B. Pipe Welding Qualifications:  Qualify procedures and operators according to ASME Boiler 
and Pressure Vessel Code. 

PART 2 - PRODUCTS 

2.01 METAL PIPE HANGERS AND SUPPORTS 

A. Carbon-Steel Pipe Hangers and Supports: 

1. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components. 
2. Galvanized Metallic Coatings:  Pregalvanized or hot dipped. 
3. Nonmetallic Coatings:  Plastic coating, jacket, or liner. 
4. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion to 

support bearing surface of piping. 
5. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel. 

B. Copper Pipe Hangers: 

1. Description:  MSS SP-58, Types 1 through 58, copper-coated-steel, factory-
fabricated components. 

2. Hanger Rods:  Continuous-thread rod, nuts, and washer made of copper-coated 
steel. 

2.02 TRAPEZE PIPE HANGERS 

A. Description:  MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made 
from structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, 
saddles, and U-bolts. 

2.03 METAL FRAMING SYSTEMS 

A. MFMA Manufacturer Metal Framing Systems: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 
a. Allied Tube & Conduit. 
b. Cooper B-Line, Inc. 
c. Flex-Strut Inc. 
d. GS Metals Corp. 
e. Thomas & Betts Corporation. 
f. Unistrut Corporation; Tyco International, Ltd. 
g. Wesanco, Inc. 

2. Description:  Shop- or field-fabricated pipe-support assembly for supporting 
multiple parallel pipes. 

3. Standard:  MFMA-4. 
4. Channels:  Continuous slotted steel channel with inturned lips. 
5. Channel Nuts:  Formed or stamped steel nuts or other devices designed to fit into 

channel slot and, when tightened, prevent slipping along channel. 
6. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel. 
7. Metallic Coating:  Mill galvanized. 
8. Paint Coating:  Vinyl. 
9. Plastic Coating:  PVC. 
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B. Non-MFMA Manufacturer Metal Framing Systems: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 
a. Anvil International; a subsidiary of Mueller Water Products Inc. 
b. Empire Industries, Inc. 
c. ERICO International Corporation. 
d. Haydon Corporation; H-Strut Division. 
e. NIBCO INC. 
f. PHD Manufacturing, Inc. 
g. PHS Industries, Inc. 

2. Description:  Shop- or field-fabricated pipe-support assembly made of steel 
channels, accessories, fittings, and other components for supporting multiple 
parallel pipes. 

3. Standard:  Comply with MFMA-4. 
4. Channels:  Continuous slotted steel channel with inturned lips. 
5. Channel Nuts:  Formed or stamped steel nuts or other devices designed to fit into 

channel slot and, when tightened, prevent slipping along channel. 
6. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel. 
7. Coating:  PVC. 

2.04 THERMAL-HANGER SHIELD INSERTS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. Carpenter & Paterson, Inc. 
2. Clement Support Services. 
3. ERICO International Corporation. 
4. National Pipe Hanger Corporation. 
5. PHS Industries, Inc. 
6. Pipe Shields, Inc.; a subsidiary of Piping Technology & Products, Inc. 
7. Piping Technology & Products, Inc. 
8. Rilco Manufacturing Co., Inc. 
9. Value Engineered Products, Inc. 

B. Insulation-Insert Material for Cold Piping:  ASTM C 552, Type II cellular glass with 100-
psig (688-kPa) or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig (862-
kPa)] minimum compressive strength and vapor barrier. 

C. Insulation-Insert Material for Hot Piping:  ASTM C 552, Type II cellular glass with 100-
psig (688-kPa) or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig (862-
kPa) minimum compressive strength. 

D. For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference of 
pipe. 

E. For Clevis or Band Hangers:  Insert and shield shall cover lower 180 degrees of pipe. 

F. Insert Length:  Extend 2 inches (50 mm) beyond sheet metal shield for piping operating 
below ambient air temperature. 
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2.05 FASTENER SYSTEMS 

A. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement 
concrete with pull-out, tension, and shear capacities appropriate for supported loads and 
building materials where used. 

B. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel anchors, for use in 
hardened portland cement concrete; with pull-out, tension, and shear capacities 
appropriate for supported loads and building materials where used. 

2.06 EQUIPMENT SUPPORTS 

A. Description:  Welded, shop- or field-fabricated equipment support made from structural 
carbon-steel shapes. 

2.07 MISCELLANEOUS MATERIALS 

A. Structural Steel:  ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and 
galvanized. 

B. Grout:  ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink 
and nonmetallic grout; suitable for interior and exterior applications. 

1. Properties:  Nonstaining, noncorrosive, and nongaseous. 
2. Design Mix:  5000-psi (34.5-MPa), 28-day compressive strength. 

PART 3 - EXECUTION 

3.01 HANGER AND SUPPORT INSTALLATION 

A. Metal Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Install 
hangers, supports, clamps, and attachments as required to properly support piping from 
the building structure. 

B. Metal Trapeze Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  
Arrange for grouping of parallel runs of horizontal piping, and support together on field-
fabricated trapeze pipe hangers. 

1. Pipes of Various Sizes:  Support together and space trapezes for smallest pipe 
size or install intermediate supports for smaller diameter pipes as specified for 
individual pipe hangers. 

2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads 
being supported.  Weld steel according to AWS D1.1/D1.1M. 

C. Metal Framing System Installation:  Arrange for grouping of parallel runs of piping, and 
support together on field-assembled metal framing systems. 

D. Thermal-Hanger Shield Installation:  Install in pipe hanger or shield for insulated piping. 
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E. Fastener System Installation: 

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs 
less than 4 inches (100 mm) thick in concrete after concrete is placed and 
completely cured.  Use operators that are licensed by powder-actuated tool 
manufacturer.  Install fasteners according to powder-actuated tool manufacturer's 
operating manual. 

2. Install mechanical-expansion anchors in concrete after concrete is placed and 
completely cured.  Install fasteners according to manufacturer's written instructions. 

F. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, 
nuts, washers, and other accessories. 

G. Equipment Support Installation:  Fabricate from welded-structural-steel shapes. 

H. Install hangers and supports to allow controlled thermal and seismic movement of piping 
systems, to permit freedom of movement between pipe anchors, and to facilitate action of 
expansion joints, expansion loops, expansion bends, and similar units. 

I. Install lateral bracing with pipe hangers and supports to prevent swaying. 

J. Load Distribution:  Install hangers and supports so that piping live and dead loads and 
stresses from movement will not be transmitted to connected equipment. 

K. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and to not 
exceed maximum pipe deflections allowed by ASME B31.9 for building services piping. 

L. Insulated Piping: 

1. Attach clamps and spacers to piping. 
a. Piping Operating above Ambient Air Temperature:  Clamp may project 

through insulation. 
b. Piping Operating below Ambient Air Temperature:  Use thermal-hanger 

shield insert with clamp sized to match OD of insert. 
c. Do not exceed pipe stress limits allowed by ASME B31.9 for building 

services piping. 
2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is 

indicated.  Fill interior voids with insulation that matches adjoining insulation. 
a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-

distribution plate for pipe NPS 4 (DN 100) and larger if pipe is installed on 
rollers. 

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier.  
Shields shall span an arc of 180 degrees. 
a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-

distribution plate for pipe NPS 4 (DN 100) and larger if pipe is installed on 
rollers. 

4. Shield Dimensions for Pipe:  Not less than the following: 
a. NPS 1/4 to NPS 3-1/2 (DN 8 to DN 90):  12 inches (305 mm) long and 0.048 

inch (1.22 mm) thick. 
5. Thermal-Hanger Shields:  Install with insulation the same thickness as piping 

insulation. 
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3.02 EQUIPMENT SUPPORTS 

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to 
support equipment above floor. 

B. Grouting:  Place grout under supports for equipment and make bearing surface smooth. 

C. Provide lateral bracing, to prevent swaying, for equipment supports. 

3.03 METAL FABRICATIONS 

A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and 
equipment supports. 

B. Fit exposed connections together to form hairline joints.  Field weld connections that 
cannot be shop welded because of shipping size limitations. 

C. Field Welding:  Comply with AWS D1.1/D1.1M procedures for shielded, metal arc 
welding; appearance and quality of welds; and methods used in correcting welding work; 
and with the following: 

1. Use materials and methods that minimize distortion and develop strength and 
corrosion resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. Finish welds at exposed connections so no roughness shows after finishing and so 

contours of welded surfaces match adjacent contours. 

3.04 ADJUSTING 

A. Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to 
achieve indicated slope of pipe. 

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches (40 
mm). 

3.05 PAINTING 

A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas 
immediately after erecting hangers and supports.  Use same materials as used for shop 
painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils 
(0.05 mm). 

B. Touchup:  Cleaning and touchup painting of field welds, bolted connections, and abraded 
areas of shop paint on miscellaneous metal are specified in Division 09 painting Sections. 

C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 
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3.06 HANGER AND SUPPORT SCHEDULE 

A. Specific hanger and support requirements are in Sections specifying piping systems and 
equipment. 

B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not 
specified in piping system Sections. 

C. Use hangers and supports with galvanized metallic coatings for piping and equipment 
that will not have field-applied finish. 

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments 
are in direct contact with copper tubing. 

E. Use carbon-steel pipe hangers and supports and metal framing systems and attachments 
for general service applications. 

F. Use copper-plated pipe hangers and copper or stainless-steel attachments for copper 
piping and tubing. 

G. Use padded hangers for piping that is subject to scratching. 

H. Use thermal-hanger shield inserts for insulated piping and tubing. 

I. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as 
specified in piping system Sections, install the following types: 

1. Adjustable, Steel Clevis Hangers (MSS Type 1):  For suspension of noninsulated 
or insulated, stationary pipes NPS 1/2 to NPS 30 (DN 15 to DN 750). 

2. Yoke-Type Pipe Clamps (MSS Type 2):  For suspension of up to 1050 deg F (566 
deg C), pipes NPS 4 to NPS 24 (DN 100 to DN 600), requiring up to 4 inches (100 
mm) of insulation. 

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3):  For suspension of 
pipes NPS 3/4 to NPS 36 (DN 20 to DN 900), requiring clamp flexibility and up to 4 
inches (100 mm) of insulation. 

4. Steel Pipe Clamps (MSS Type 4):  For suspension of cold and hot pipes NPS 1/2 
to NPS 24 (DN 15 to DN 600) if little or no insulation is required. 

5. Pipe Hangers (MSS Type 5):  For suspension of pipes NPS 1/2 to NPS 4 (DN 15 to 
DN 100), to allow off-center closure for hanger installation before pipe erection. 

6. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6):  For suspension of 
noninsulated, stationary pipes NPS 3/4 to NPS 8 (DN 20 to DN 200). 

7. Adjustable, Steel Band Hangers (MSS Type 7):  For suspension of noninsulated, 
stationary pipes NPS 1/2 to NPS 8 (DN 15 to DN 200). 

8. Adjustable Band Hangers (MSS Type 9):  For suspension of noninsulated, 
stationary pipes NPS 1/2 to NPS 8 (DN 15 to DN 200). 

9. Adjustable, Swivel-Ring Band Hangers (MSS Type 10):  For suspension of 
noninsulated, stationary pipes NPS 1/2 to NPS 8 (DN 15 to DN 200). 

10. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11):  For 
suspension of noninsulated, stationary pipes NPS 3/8 to NPS 8 (DN 10 to DN 200). 

11. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12):  For suspension 
of noninsulated, stationary pipes NPS 3/8 to NPS 3 (DN 10 to DN 80). 

12. U-Bolts (MSS Type 24):  For support of heavy pipes NPS 1/2 to NPS 30 (DN 15 to 
DN 750). 

13. Clips (MSS Type 26):  For support of insulated pipes not subject to expansion or 
contraction. 
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14. Single-Pipe Rolls (MSS Type 41):  For suspension of pipes NPS 1 to NPS 30 
(DN 25 to DN 750), from two rods if longitudinal movement caused by expansion 
and contraction might occur. 

15. Complete Pipe Rolls (MSS Type 44):  For support of pipes NPS 2 to NPS 42 
(DN 50 to DN 1050) if longitudinal movement caused by expansion and contraction 
might occur but vertical adjustment is not necessary. 

16. Pipe Roll and Plate Units (MSS Type 45):  For support of pipes NPS 2 to NPS 24 
(DN 50 to DN 600) if small horizontal movement caused by expansion and 
contraction might occur and vertical adjustment is not necessary. 

17. Adjustable Pipe Roll and Base Units (MSS Type 46):  For support of pipes NPS 2 
to NPS 30 (DN 50 to DN 750) if vertical and lateral adjustment during installation 
might be required in addition to expansion and contraction. 

J. Vertical-Piping Clamps:  Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Extension Pipe or Riser Clamps (MSS Type 8):  For support of pipe risers NPS 3/4 
to NPS 24 (DN 24 to DN 600). 

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42):  For support of pipe risers 
NPS 3/4 to NPS 24 (DN 20 to DN 600) if longer ends are required for riser clamps. 

K. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Steel Turnbuckles (MSS Type 13):  For adjustment up to 6 inches (150 mm) for 
heavy loads. 

2. Steel Clevises (MSS Type 14):  For 120 to 450 deg F (49 to 232 deg C) piping 
installations. 

3. Swivel Turnbuckles (MSS Type 15):  For use with MSS Type 11, split pipe rings. 
4. Malleable-Iron Sockets (MSS Type 16):  For attaching hanger rods to various types 

of building attachments. 
5. Steel Weldless Eye Nuts (MSS Type 17):  For 120 to 450 deg F (49 to 232 deg C) 

piping installations. 

L. Building Attachments:  Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Steel or Malleable Concrete Inserts (MSS Type 18):  For upper attachment to 
suspend pipe hangers from concrete ceiling. 

2. Top-Beam C-Clamps (MSS Type 19):  For use under roof installations with bar-joist 
construction, to attach to top flange of structural shape. 

3. Side-Beam or Channel Clamps (MSS Type 20):  For attaching to bottom flange of 
beams, channels, or angles. 

4. Center-Beam Clamps (MSS Type 21):  For attaching to center of bottom flange of 
beams. 

5. Welded Beam Attachments (MSS Type 22):  For attaching to bottom of beams if 
loads are considerable and rod sizes are large. 

6. C-Clamps (MSS Type 23):  For structural shapes. 
7. Top-Beam Clamps (MSS Type 25):  For top of beams if hanger rod is required 

tangent to flange edge. 
8. Side-Beam Clamps (MSS Type 27):  For bottom of steel I-beams. 
9. Steel-Beam Clamps with Eye Nuts (MSS Type 28):  For attaching to bottom of 

steel I-beams for heavy loads. 
10. Linked-Steel Clamps with Eye Nuts (MSS Type 29):  For attaching to bottom of 

steel I-beams for heavy loads, with link extensions. 
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11. Malleable-Beam Clamps with Extension Pieces (MSS Type 30):  For attaching to 
structural steel. 

12. Welded-Steel Brackets:  For support of pipes from below or for suspending from 
above by using clip and rod.  Use one of the following for indicated loads: 
a. Light (MSS Type 31):  750 lb (340 kg). 
b. Medium (MSS Type 32):  1500 lb (680 kg). 
c. Heavy (MSS Type 33):  3000 lb (1360 kg). 

13. Side-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams. 
14. Plate Lugs (MSS Type 57):  For attaching to steel beams if flexibility at beam is 

required. 
15. Horizontal Travelers (MSS Type 58):  For supporting piping systems subject to 

linear horizontal movement where headroom is limited. 

M. Saddles and Shields:  Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Steel-Pipe-Covering Protection Saddles (MSS Type 39):  To fill interior voids with 
insulation that matches adjoining insulation. 

2. Protection Shields (MSS Type 40):  Of length recommended in writing by 
manufacturer to prevent crushing insulation. 

3. Thermal-Hanger Shield Inserts:  For supporting insulated pipe. 

N. Spring Hangers and Supports:  Unless otherwise indicated and except as specified in 
piping system Sections, install the following types: 

1. Restraint-Control Devices (MSS Type 47):  Where indicated to control piping 
movement. 

2. Spring Cushions (MSS Type 48):  For light loads if vertical movement does not 
exceed 1-1/4 inches (32 mm). 

3. Spring-Cushion Roll Hangers (MSS Type 49):  For equipping Type 41, roll hanger 
with springs. 

4. Spring Sway Braces (MSS Type 50):  To retard sway, shock, vibration, or thermal 
expansion in piping systems. 

5. Variable-Spring Hangers (MSS Type 51):  Preset to indicated load and limit 
variability factor to 25 percent to allow expansion and contraction of piping system 
from hanger. 

6. Variable-Spring Base Supports (MSS Type 52):  Preset to indicated load and limit 
variability factor to 25 percent to allow expansion and contraction of piping system 
from base support. 

7. Variable-Spring Trapeze Hangers (MSS Type 53):  Preset to indicated load and 
limit variability factor to 25 percent to allow expansion and contraction of piping 
system from trapeze support. 

8. Constant Supports:  For critical piping stress and if necessary to avoid transfer of 
stress from one support to another support, critical terminal, or connected 
equipment.  Include auxiliary stops for erection, hydrostatic test, and load-
adjustment capability.  These supports include the following types: 
a. Horizontal (MSS Type 54):  Mounted horizontally. 
b. Vertical (MSS Type 55):  Mounted vertically. 
c. Trapeze (MSS Type 56):  Two vertical-type supports and one trapeze 

member. 
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O. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not 
specified in piping system Sections. 

P. Comply with MFMA-103 for metal framing system selections and applications that are not 
specified in piping system Sections. 

Q. Use powder-actuated fasteners or mechanical-expansion anchors instead of building 
attachments where required in concrete construction. 

END OF SECTION  
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SECTION 22 05 53 IDENTIFICATION FOR PLUMBING PIPING 
 AND EQUIPMENT 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Equipment labels. 
2. Warning signs and labels. 
3. Pipe labels. 
4. Stencils. 
5. Valve tags. 
6. Warning tags. 

1.03 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples:  For color, letter style, and graphic representation required for each 
identification material and device. 

C. Equipment Label Schedule:  Include a listing of all equipment to be labeled with the 
proposed content for each label. 

D. Valve numbering scheme. 

E. Valve Schedules:  For each piping system to include in maintenance manuals. 

1.04 COORDINATION 

A. Coordinate installation of identifying devices with completion of covering and painting of 
surfaces where devices are to be applied. 

B. Coordinate installation of identifying devices with locations of access panels and doors. 

C. Install identifying devices before installing acoustical ceilings and similar concealment. 

 

 

282



 
  Project Number BWO-3132-26(002) 501920 

MDOT – 3rd District – Holmes  22 05 53 - 2 Identification for Plumbing Piping 
  and Equipment 

PART 2 - PRODUCTS 

2.01 EQUIPMENT LABELS 

A. Metal Labels for Equipment: 

1. Material and Thickness:  Brass, 0.032-inch (0.8-mm) or anodized aluminum, 0.032-
inch (0.8-mm) minimum thickness, and having predrilled or stamped holes for 
attachment hardware. 

2. Minimum Label Size:  Length and width vary for required label content, but not less 
than 2-1/2 by 3/4 inch (64 by 19 mm). 

3. Minimum Letter Size:  1/4 inch (6.4 mm) for name of units if viewing distance is 
less than 24 inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 
inches (1830 mm), and proportionately larger lettering for greater viewing 
distances.  Include secondary lettering two-thirds to three-fourths the size of 
principal lettering. 

4. Fasteners:  Stainless-steel rivets or self-tapping screws. 
5. Adhesive:  Contact-type permanent adhesive, compatible with label and with 

substrate. 

B. Plastic Labels for Equipment: 

1. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical 
engraving, 1/16 inch (1.6 mm) thick, and having predrilled holes for attachment 
hardware. 

2. Letter Color:  White. 
3. Background Color:  Blue. 
4. Maximum Temperature:  Able to withstand temperatures up to 160 deg F (71 

deg C). 
5. Minimum Label Size:  Length and width vary for required label content, but not less 

than 2-1/2 by 3/4 inch (64 by 19 mm). 
6. Minimum Letter Size:  1/4 inch (6.4 mm) for name of units if viewing distance is 

less than 24 inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 
inches (1830 mm), and proportionately larger lettering for greater viewing 
distances.  Include secondary lettering two-thirds to three-fourths the size of 
principal lettering. 

7. Fasteners:  Stainless-steel rivets or self-tapping screws. 
8. Adhesive:  Contact-type permanent adhesive, compatible with label and with 

substrate. 

C. Label Content:  Include equipment's Drawing designation or unique equipment number, 
Drawing numbers where equipment is indicated (plans, details, and schedules), plus the 
Specification Section number and title where equipment is specified. 

D. Equipment Label Schedule:  For each item of equipment to be labeled, on 8-1/2-by-11-
inch (A4) bond paper.  Tabulate equipment identification number and identify Drawing 
numbers where equipment is indicated (plans, details, and schedules), plus the 
Specification Section number and title where equipment is specified.  Equipment 
schedule shall be included in operation and maintenance data. 
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2.02 WARNING SIGNS AND LABELS 

A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 
1/16 inch (1.6 mm) thick, and having predrilled holes for attachment hardware. 

B. Letter Color:  White. 

C. Background Color:  Red. 

D. Maximum Temperature:  Able to withstand temperatures up to 160 deg F (71 deg C). 

E. Minimum Label Size:  Length and width vary for required label content, but not less than 
2-1/2 by 3/4 inch (64 by 19 mm). 

F. Minimum Letter Size:  1/4 inch (6.4 mm) for name of units if viewing distance is less than 
24 inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm), 
and proportionately larger lettering for greater viewing distances.  Include secondary 
lettering two-thirds to three-fourths the size of principal lettering. 

G. Fasteners:  Stainless-steel rivets or self-tapping screws. 

H. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

I. Label Content:  Include caution and warning information, plus emergency notification 
instructions. 

2.03 PIPE LABELS 

A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with 
lettering indicating service, and showing flow direction. 

B. Pre-tensioned Pipe Labels:  Pre-coiled, semi-rigid plastic formed to partially cover 
circumference of pipe and to attach to pipe without fasteners or adhesive. 

C. Pipe Label Contents:  Include identification of piping service using same designations or 
abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction. 

1. Flow-Direction Arrows:  Integral with piping system service lettering to 
accommodate both directions, or as separate unit on each pipe label to indicate 
flow direction. 

2. Lettering Size:  At least 1-1/2 inches (38 mm) high. 

2.04 VALVE TAGS 

A. Valve Tags:  Stamped or engraved with 1/4-inch (6.4-mm) letters for piping system 
abbreviation and 1/2-inch (13-mm) numbers. 

1. Tag Material:  Brass, 0.032-inch (0.8-mm) or anodized aluminum, 0.032-inch (0.8-
mm) minimum thickness, and having predrilled or stamped holes for attachment 
hardware. 

2. Fasteners:  Brass wire-link or beaded chain; or S-hook. 
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B. Valve Schedules:  For each piping system, on 8-1/2-by-11-inch (A4) bond paper.  
Tabulate valve number, piping system, system abbreviation (as shown on valve tag), 
location of valve (room or space), normal-operating position (open, closed, or 
modulating), and variations for identification.  Mark valves for emergency shutoff and 
similar special uses. 

1. Valve-tag schedule shall be included in operation and maintenance data. 

2.05 WARNING TAGS 

A. Warning Tags:  Preprinted or partially preprinted, accident-prevention tags, of plasticized 
card stock with matte finish suitable for writing. 

1. Size:  3 by 5-1/4 inches (75 by 133 mm) minimum. 
2. Fasteners:  Brass grommet and wire. 
3. Nomenclature:  Large-size primary caption such as "DANGER," "CAUTION," or 

"DO NOT OPERATE." 
4. Color:  Yellow background with black lettering. 

PART 3 - EXECUTION 

3.01 PREPARATION 

A. Clean piping and equipment surfaces of substances that could impair bond of 
identification devices, including dirt, oil, grease, release agents, and incompatible 
primers, paints, and encapsulants. 

3.02 EQUIPMENT LABEL INSTALLATION 

A. Install or permanently fasten labels on each major item of mechanical equipment. 

B. Locate equipment labels where accessible and visible. 

3.03 PIPE LABEL INSTALLATION 

A. Locate pipe labels where piping is exposed or above accessible ceilings in finished 
spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and 
plenums; and exterior exposed locations as follows: 

1. Near each valve and control device. 
2. Near each branch connection, excluding short takeoffs for fixtures and terminal 

units.  Where flow pattern is not obvious, mark each pipe at branch. 
3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures. 
4. At access doors, manholes, and similar access points that permit view of 

concealed piping. 
5. Near major equipment items and other points of origination and termination. 
6. Spaced at maximum intervals of 50 feet (15 m) along each run.  Reduce intervals 

to 25 feet (7.6 m) in areas of congested piping and equipment. 
7. On piping above removable acoustical ceilings.  
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B. Pipe Label Color Schedule: 

1. Domestic Water Piping: 
a. Background Color:  Blue. 
b. Letter Color:  White. 

2. Sanitary Waste Piping: 
a. Background Color:  Yellow. 
b. Letter Color:  Black. 

3.04 VALVE-TAG INSTALLATION 

A. Install tags on valves and control devices in piping systems, except check valves; valves 
within factory-fabricated equipment units; shutoff valves; faucets; convenience and lawn-
watering hose connections; and similar roughing-in connections of end-use fixtures and 
units.  List tagged valves in a valve schedule. 

B. Valve-Tag Application Schedule:  Tag valves according to size, shape, and color scheme 
and with captions similar to those indicated in the following subparagraphs: 

1. Valve-Tag Size and Shape: 
a. Cold Water:  1-1/2 inches (38 mm), round. 
b. Hot Water:  1-1/2 inches (38 mm)round. 

2. Valve-Tag Color: 
a. Cold Water:  Natural. 
b. Hot Water:  Natural. 

3. Letter Color: 
a. Cold Water:  Black. 
b. Hot Water:  Black. 

3.05 WARNING-TAG INSTALLATION 

A. Write required message on, and attach warning tags to, equipment and other items 
where required. 

END OF SECTION 
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SECTION 22 07 00   PLUMBING INSULATION 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Insulation Materials: 
a. Flexible elastomeric. 
b. Mineral fiber. 

2. Insulating cements. 
3. Adhesives. 
4. Mastics. 
5. Lagging adhesives. 
6. Sealants. 
7. Factory-applied jackets. 
8. Field-applied fabric-reinforcing mesh. 
9. Field-applied cloths. 
10. Field-applied jackets. 
11. Tapes. 
12. Securements. 
13. Corner angles. 

B. Related Sections: Division 23 Section "HVAC Insulation". 

1.03 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include thermal conductivity, 
thickness, and jackets (both factory and field applied, if any). 

B. Qualification Data:  For qualified Installer. 

C. Field quality-control reports. 

1.04 QUALITY ASSURANCE 

A. Installer Qualifications:  Skilled mechanics who have successfully completed an 
apprenticeship program or another craft training program certified by the Department of 
Labor, Bureau of Apprenticeship and Training. 
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B. Fire-Test-Response Characteristics:  Insulation and related materials shall have fire-test-
response characteristics indicated, as determined by testing identical products per 
ASTM E 84, by a testing and inspecting agency acceptable to authorities having 
jurisdiction.  Factory label insulation and jacket materials and adhesive, mastic, tapes, 
and cement material containers, with appropriate markings of applicable testing and 
inspecting agency. 

1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-
developed index of 50 or less. 

2. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-
developed index of 150 or less. 

1.05 DELIVERY, STORAGE, AND HANDLING 

A. Packaging:  Insulation material containers shall be marked by manufacturer with 
appropriate ASTM standard designation, type and grade, and maximum use temperature. 

1.06 COORDINATION 

A. Coordinate size and location of supports, hangers, and insulation shields specified in 
Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment." 

B. Coordinate clearance requirements with piping Installer for piping insulation application 
and equipment Installer for equipment insulation application.  Before preparing piping 
Shop Drawings, establish and maintain clearance requirements for installation of 
insulation and field-applied jackets and finishes and for space required for maintenance. 

1.07 SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where required, after 
installing and testing heat tracing.  Insulation application may begin on segments that 
have satisfactory test results. 

B. Complete installation and concealment of plastic materials as rapidly as possible in each 
area of construction. 

PART 2 - PRODUCTS 

2.01 INSULATION MATERIALS 

A. Comply with requirements in Part 3 schedule articles for where insulating materials shall 
be applied. 

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

C. Products that come in contact with stainless steel shall have a leachable chloride content 
of less than 50 ppm when tested according to ASTM C 871. 

D. Foam insulation materials shall not use CFC or HCFC blowing agents in the 
manufacturing process. 
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E. Flexible Elastomeric:  Closed-cell, sponge- or expanded-rubber materials.  Comply with 
ASTM C 534, Type I for tubular materials and Type II for sheet materials. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
a. Aeroflex USA Inc.; Aerocel. 
b. Armacell LLC; AP Armaflex. 
c. RBX Corporation; Insul-Sheet 1800 and Insul-Tube 180. 

F. Mineral-Fiber Blanket Insulation:  Mineral or glass fibers bonded with a thermosetting 
resin.  Comply with ASTM C 553, Type II and ASTM C 1290, Type I.  Factory-applied 
jacket requirements are specified in "Factory-Applied Jackets" Article. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
a. CertainTeed Corp.; Duct Wrap. 
b. Johns Manville; Microlite. 
c. Knauf Insulation; Duct Wrap. 
d. Manson Insulation Inc.; Alley Wrap. 
e. Owens Corning; All-Service Duct Wrap. 

G. Mineral-Fiber Board Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  
Comply with ASTM C 612, Type IA or Type IB.  For equipment applications, provide 
insulation without factory-applied jacket.  Factory-applied jacket requirements are 
specified in "Factory-Applied Jackets" Article. 

1. Products:  Subject to compliance with requirements provide one of the following:  
a. CertainTeed Corp.; Commercial Board. 
b. Fibrex Insulations Inc.; FBX. 
c. Johns Manville; 800 Series Spin-Glas. 
d. Knauf Insulation; Insulation Board. 
e. Manson Insulation Inc.; AK Board. 
f. Owens Corning; Fiberglas 700 Series. 

H. Mineral-Fiber, Preformed Pipe Insulation: 

1. Products:  Subject to compliance with requirements, provide one of the following:  
a. Fibrex Insulations Inc.; Coreplus 1200. 
b. Johns Manville; Micro-Lok. 
c. Knauf Insulation; 1000(Pipe Insulation. 
d. Manson Insulation Inc.; Alley-K. 
e. Owens Corning; Fiberglas Pipe Insulation. 

2. Type I, 850 deg F (454 deg C) Materials:  Mineral or glass fibers bonded with a 
thermosetting resin.  Comply with ASTM C 547, Type I, Grade A, with factory-
applied ASJ.  Factory-applied jacket requirements are specified in "Factory-Applied 
Jackets" Article. 
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I. Mineral-Fiber, Pipe and Tank Insulation:  Mineral or glass fibers bonded with a 
thermosetting resin.  Semirigid board material with factory-applied FSK jacket complying 
with ASTM C 1393, Type II or Type IIIA Category 2, or with properties similar to 
ASTM C 612, Type IB.  Nominal density is 2.5 lb/cu. ft. (40 kg/cu. m) or more.  Thermal 
conductivity (k-value) at 100 deg F (55 deg C) is 0.29 Btu x in./h x sq. ft. x deg F (0.042 
W/m x K) or less.  Factory-applied jacket requirements are specified in "Factory-Applied 
Jackets" Article. 

1. Products:  Subject to compliance with requirements, provide one of the following:   
a. CertainTeed Corp.; CrimpWrap. 
b. Johns Manville; MicroFlex. 
c. Knauf Insulation; Pipe and Tank Insulation. 
d. Manson Insulation Inc.; AK Flex. 
e. Owens Corning; Fiberglas Pipe and Tank Insulation. 

2.02 INSULATING CEMENTS 

A. Mineral-Fiber Insulating Cement:  Comply with ASTM C 195. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
a. Insulco, Division of MFS, Inc.; Triple I. 
b. P. K. Insulation Mfg. Co., Inc.; Super-Stik. 

B. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement:  Comply with 
ASTM C 449/C 449M. 

1. Products:  Subject to compliance with requirements, provide one of the following:    
a. Insulco, Division of MFS, Inc.; SmoothKote. 
b. P. K. Insulation Mfg. Co., Inc.; PK No. 127, and Quik-Cote. 
c. Rock Wool Manufacturing Company; Delta One Shot. 

2.03 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for 
bonding insulation to itself and to surfaces to be insulated, unless otherwise indicated. 

B. Flexible Elastomeric:  Comply with MIL-A-24179A, Type II, Class I. 

1. Products:  Subject to compliance with requirements, provide one of the following:     
a. Aeroflex USA Inc.; Aeroseal. 
b. Armacell LCC; 520 Adhesive. 
c. Foster Products Corporation, H. B. Fuller Company; 85-75. 
d. RBX Corporation; Rubatex Contact Adhesive. 

2. For indoor applications, use adhesive that has a VOC content of 50 g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
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C. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A. 

1. Products:  Subject to compliance with requirements, provide one of the following:      
a. Childers Products, Division of ITW; CP-82. 
b. Foster Products Corporation, H. B. Fuller Company; 85-20. 
c. ITW TACC, Division of Illinois Tool Works; S-90/80. 
d. Marathon Industries, Inc.; 225. 
e. Mon-Eco Industries, Inc.; 22-25. 

2. For indoor applications, use adhesive that has a VOC content of 80 g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

D. ASJ Adhesive, and FSK and PVDC Jacket Adhesive:  Comply with MIL-A-3316C, 
Class 2, Grade A for bonding insulation jacket lap seams and joints. 

1. Products:  Subject to compliance with requirements, provide one of the following:      
a. Childers Products, Division of ITW; CP-82. 
b. Foster Products Corporation, H. B. Fuller Company; 85-20. 
c. ITW TACC, Division of Illinois Tool Works; S-90/80. 
d. Marathon Industries, Inc.; 225. 
e. Mon-Eco Industries, Inc.; 22-25. 

2. For indoor applications, use adhesive that has a VOC content of 50 g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

E. PVC Jacket Adhesive:  Compatible with PVC jacket. 

1. Products:  Subject to compliance with requirements, provide one of the following:       
a. Dow Chemical Company (The); 739, Dow Silicone. 
b. Johns-Manville; Zeston Perma-Weld, CEEL-TITE Solvent Welding Adhesive. 
c. P.I.C. Plastics, Inc.; Welding Adhesive. 
d. Speedline Corporation; Speedline Vinyl Adhesive. 

2. For indoor applications, use adhesive that has a VOC content of 50 g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2.04 MASTICS 

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply 
with MIL-C-19565C, Type II. For indoor applications, use mastics that have a VOC 
content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA 
Method 24).  

B. Vapor-Barrier Mastic:  Water based; suitable for indoor and outdoor use on below 
ambient services. 

1. Products:  Subject to compliance with requirements, provide one of the following:       
a. Childers Products, Division of ITW; CP-35. 
b. Foster Products Corporation, H. B. Fuller Company; 30-90. 
c. ITW TACC, Division of Illinois Tool Works; CB-50. 
d. Marathon Industries, Inc.; 590. 
e. Mon-Eco Industries, Inc.; 55-40. 
f. Vimasco Corporation; 749. 

2. Water-Vapor Permeance:  ASTM E 96, Procedure B, 0.013 perm (0.009 metric 
perm) at 43-mil (1.09-mm) dry film thickness. 

3. Service Temperature Range:  Minus 20 to plus 180 deg F (Minus 29 to plus 82 
deg C). 

4. Solids Content:  ASTM D 1644, 59 percent by volume and 71 percent by weight. 
5. Color:  White. 
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C. Breather Mastic:  Water based; suitable for indoor and outdoor use on above ambient 
services. 

1. Products:  Subject to compliance with requirements, provide one of the following:        
a. Childers Products, Division of ITW; CP-10. 
b. Foster Products Corporation, H. B. Fuller Company; 35-00. 
c. ITW TACC, Division of Illinois Tool Works; CB-05/15. 
d. Marathon Industries, Inc.; 550. 
e. Mon-Eco Industries, Inc.; 55-50. 
f. Vimasco Corporation; WC-1/WC-5. 

2. Water-Vapor Permeance:  ASTM F 1249, 3 perms (2 metric perms) at 0.0625-inch 
(1.6-mm) dry film thickness. 

3. Service Temperature Range:  Minus 20 to plus 200 deg F (Minus 29 to plus 93 
deg C). 

4. Solids Content:  63 percent by volume and 73 percent by weight. 
5. Color:  White. 

2.05 LAGGING ADHESIVES 

A. Description:  Comply with MIL-A-3316C, Class I, Grade A, and shall be compatible with 
insulation materials, jackets, and substrates. 

1. For indoor applications, use lagging adhesives that have a VOC content of 50 g/L 
or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2. Products:  Subject to compliance with requirements, provide one of the following:         
a. Childers Products, Division of ITW; CP-52. 
b. Foster Products Corporation, H. B. Fuller Company; 81-42. 
c. Marathon Industries, Inc.; 130. 
d. Mon-Eco Industries, Inc.; 11-30. 
e. Vimasco Corporation; 136. 

3. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere 
fire-resistant lagging cloths over equipment and pipe insulation. 

4. Service Temperature Range:  Minus 50 to plus 180 deg F (Minus 46 to plus 82 
deg C). 

5. Color:  White. 

2.06 SEALANTS 

A. FSK and Metal Jacket Flashing Sealants: 

1. Products:  Subject to compliance with requirements, provide one of the following:          
a. Childers Products, Division of ITW; CP-76-8. 
b. Foster Products Corporation, H. B. Fuller Company; 95-44. 
c. Marathon Industries, Inc.; 405. 
d. Mon-Eco Industries, Inc.; 44-05. 
e. Vimasco Corporation; 750. 

2. Materials shall be compatible with insulation materials, jackets, and substrates. 
3. Fire- and water-resistant, flexible, elastomeric sealant. 
4. Service Temperature Range:  Minus 40 to plus 250 deg F (Minus 40 to plus 121 

deg C). 
5. Color:  Aluminum. 
6. For indoor applications, use sealants that have a VOC content of 250 g/L or less 

when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
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B. ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants: 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
a. Childers Products, Division of ITW; CP-76. 

2. Materials shall be compatible with insulation materials, jackets, and substrates. 
3. Fire- and water-resistant, flexible, elastomeric sealant. 
4. Service Temperature Range:  Minus 40 to plus 250 deg F (Minus 40 to plus 121 

deg C). 
5. Color:  White. 
6. For indoor applications, use sealants that have a VOC content of 250 g/L or less 

when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2.07 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various applications.  
When factory-applied jackets are indicated, comply with the following: 

1. ASJ:  White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; 
complying with ASTM C 1136, Type I. 

2. ASJ-SSL:  ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive 
covered by a removable protective strip; complying with ASTM C 1136, Type I. 

3. FSK Jacket:  Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; 
complying with ASTM C 1136, Type II. 

4. PVDC Jacket for Indoor Applications:  4-mil- (0.10-mm-) thick, white PVDC biaxially 
oriented barrier film with a permeance at 0.02 perms (0.013 metric perms) when 
tested according to ASTM E 96 and with a flame-spread index of 5 and a smoke-
developed index of 20 when tested according to ASTM E 84. 
a. Products:  Subject to compliance with requirements, available products that 

may be incorporated into the Work include, but are not limited to, the 
following: 
1) Dow Chemical Company (The); Saran 540 Vapor Retarder Film and 

Saran 560 Vapor Retarder Film. 
5. PVDC Jacket for Outdoor Applications:  6-mil- (0.15-mm-) thick, white PVDC 

biaxially oriented barrier film with a permeance at 0.01 perms (0.007 metric perms) 
when tested according to ASTM E 96 and with a flame-spread index of 5 and a 
smoke-developed index of 25 when tested according to ASTM E 84. 
a. Products:  Subject to compliance with requirements, available products that 

may be incorporated into the Work include, but are not limited to, the 
following: 
1) Dow Chemical Company (The); Saran 540 Vapor Retarder Film and 

Saran 560 Vapor Retarder Film. 
6. PVDC-SSL Jacket:  PVDC jacket with a self-sealing, pressure-sensitive, acrylic-

based adhesive covered by a removable protective strip. 
a. Products:  Subject to compliance with requirements, available products that 

may be incorporated into the Work include, but are not limited to, the 
following: 
1) Dow Chemical Company (The); Saran 540 Vapor Retarder Film and 

Saran 560 Vapor Retarder Film. 
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2.08 FIELD-APPLIED FABRIC-REINFORCING MESH 

A. Woven Glass-Fiber Fabric for Pipe Insulation:  Approximately 2 oz./sq. yd. (68 g/sq. m) 
with a thread count of 10 strands by 10 strands/sq. inch (4 strands by 4 strands/sq. mm) 
for covering pipe and pipe fittings. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
a. Vimasco Corporation; Elastafab 894. 

B. Woven Glass-Fiber Fabric for Equipment Insulation:  Approximately 6 oz./sq. yd. 
(203 g/sq. m) with a thread count of 5 strands by 5 strands/sq. inch (2 strands by 2 
strands/sq. mm) for covering equipment. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
a. Childers Products, Division of ITW; Chil-Glas No. 5. 

C. Woven Polyester Fabric:  Approximately 1 oz./sq. yd. (34 g/sq. m) with a thread count of 
10 strands by 10 strands/sq. inch (4 strands by 4 strands/sq. mm), in a Leno weave, for 
equipment and pipe. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
a. Foster Products Corporation, H. B. Fuller Company; Mast-A-Fab. 
b. Vimasco Corporation; Elastafab 894. 

2.09 FIELD-APPLIED CLOTHS 

A. Woven Glass-Fiber Fabric:  Comply with MIL-C-20079H, Type I, plain weave, and pre-
sized a minimum of 8 oz./sq. yd. (271 g/sq. m). 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
a. Alpha Associates, Inc.; Alpha-Maritex 84215 and 84217/9485RW, Luben 59. 

2.10 FIELD-APPLIED JACKETS 

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated. 

B. PVC Jacket:  High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, 
Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and 
forming.  Thickness is indicated in field-applied jacket schedules. 

1. Products:  Subject to compliance with requirements, provide one of the following:           
a. Johns Manville; Zeston. 
b. P.I.C. Plastics, Inc.; FG Series. 
c. Proto PVC Corporation; LoSmoke. 
d. Speedline Corporation; SmokeSafe. 

2. Adhesive:  As recommended by jacket material manufacturer. 
3. Color:  White. 
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4. Factory-fabricated fitting covers to match jacket if available; otherwise, field 
fabricate. 
a. Shapes:  45- and 90-degree, short- and long-radius elbows, tees, valves, 

flanges, unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, 
and P-trap and supply covers for lavatories. 

5. Factory-fabricated tank heads and tank side panels. 

2.11 TAPES 

A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic 
adhesive, complying with ASTM C 1136. 

1. Products:  Subject to compliance with requirements, provide one of the following:           
a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0835. 
b. Compac Corp.; 104 and 105. 
c. Ideal Tape Co., Inc., an American Biltrite Company; 428 AWF ASJ. 
d. Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ. 

2. Width:  3 inches (75 mm). 
3. Thickness:  11.5 mils (0.29 mm). 
4. Adhesion:  90 ounces force/inch (1.0 N/mm) in width. 
5. Elongation:  2 percent. 
6. Tensile Strength:  40 lbf/inch (7.2 N/mm) in width. 
7. ASJ Tape Disks and Squares:  Precut disks or squares of ASJ tape. 

B. FSK Tape:  Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic 
adhesive; complying with ASTM C 1136. 

1. Products:  Subject to compliance with requirements, provide one of the following:           
a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827. 
b. Compac Corp.; 110 and 111. 
c. Ideal Tape Co., Inc., an American Biltrite Company; 491 AWF FSK. 
d. Venture Tape; 1525 CW, 1528 CW, and 1528 CW/SQ. 

2. Width:  3 inches (75 mm). 
3. Thickness:  6.5 mils (0.16 mm). 
4. Adhesion:  90 ounces force/inch (1.0 N/mm) in width. 
5. Elongation:  2 percent. 
6. Tensile Strength:  40 lbf/inch (7.2 N/mm) in width. 
7. FSK Tape Disks and Squares:  Precut disks or squares of FSK tape. 

C. PVC Tape:  White vapor-retarder tape matching field-applied PVC jacket with acrylic 
adhesive.  Suitable for indoor and outdoor applications. 

1. Products:  Subject to compliance with requirements, provide one of the following:           
a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0555. 
b. Compac Corp.; 130. 
c. Ideal Tape Co., Inc., an American Biltrite Company; 370 White PVC tape. 
d. Venture Tape; 1506 CW NS. 

2. Width:  2 inches (50 mm). 
3. Thickness:  6 mils (0.15 mm). 
4. Adhesion:  64 ounces force/inch (0.7 N/mm) in width. 
5. Elongation:  500 percent. 
6. Tensile Strength:  18 lbf/inch (3.3 N/mm) in width. 
 
 
 

295



 
  Project Number BWO-3132-26(002) 501920 

MDOT – 3rd District – Holmes  22 07 00 - 10 Plumbing Insulation 

D. Aluminum-Foil Tape:  Vapor-retarder tape with acrylic adhesive. 

1. Products:  Subject to compliance with requirements, provide one of the following:            
a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0800. 
b. Compac Corp.; 120. 
c. Ideal Tape Co., Inc., an American Biltrite Company; 488 AWF. 
d. Venture Tape; 3520 CW. 

2. Width:  2 inches (50 mm). 
3. Thickness:  3.7 mils (0.093 mm). 
4. Adhesion:  100 ounces force/inch (1.1 N/mm) in width. 
5. Elongation:  5 percent. 
6. Tensile Strength:  34 lbf/inch (6.2 N/mm) in width. 

E. PVDC Tape:  White vapor-retarder PVDC tape with acrylic adhesive. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
a. Dow Chemical Company (The); Saran 540 Vapor Retarder Tape. 

2. Width:  3 inches (75 mm). 
3. Film Thickness:  6 mils (0.15 mm). 
4. Adhesive Thickness:  1.5 mils (0.04 mm). 
5. Elongation at Break:  145 percent. 
6. Tensile Strength:  55 lbf/inch (10.1 N/mm) in width. 

2.12 SECUREMENTS 

A. Bands: 

1. Products:  Subject to compliance with requirements, provide one of the following:             
a. Childers Products; Bands. 
b. PABCO Metals Corporation; Bands. 
c. RPR Products, Inc.; Bands. 

2. Stainless Steel:  ASTM A 167 or ASTM A 240/A 240M, Type 304; 0.015 inch (0.38 
mm) thick, 1/2 inch (13 mm) wide with wing or closed seal. 

3. Aluminum:  ASTM B 209 (ASTM B 209M), Alloy 3003, 3005, 3105, or 5005; 
Temper H-14, 0.020 inch (0.51 mm) thick, 1/2 inch (13 mm) wide with wing or 
closed seal. 

4. Springs:  Twin spring set constructed of stainless steel with ends flat and slotted to 
accept metal bands.  Spring size determined by manufacturer for application. 

B. Insulation Pins and Hangers: 

1. Capacitor-Discharge-Weld Pins:  Copper- or zinc-coated steel pin, fully annealed 
for capacitor-discharge welding, 0.106-inch- (2.6-mm-) diameter shank, length to 
suit depth of insulation indicated. 
a. Products:  Subject to compliance with requirements, provide one of the 

following:              
1) AGM Industries, Inc.; CWP-1. 
2) GEMCO; CD. 
3) Midwest Fasteners, Inc.; CD. 
4) Nelson Stud Welding; TPA, TPC, and TPS. 
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2. Cupped-Head, Capacitor-Discharge-Weld Pins:  Copper- or zinc-coated steel pin, 
fully annealed for capacitor-discharge welding, 0.106-inch- (2.6-mm-) diameter 
shank, length to suit depth of insulation indicated with integral 1-1/2-inch (38-mm) 
galvanized carbon-steel washer. 
a. Products:  Subject to compliance with requirements, provide one of the 

following:      
1) AGM Industries, Inc.; CWP-1. 
2) GEMCO; Cupped Head Weld Pin. 
3) Midwest Fasteners, Inc.; Cupped Head. 
4) Nelson Stud Welding; CHP. 

3. Metal, Adhesively Attached, Perforated-Base Insulation Hangers:  Baseplate 
welded to projecting spindle that is capable of holding insulation, of thickness 
indicated, securely in position indicated when self-locking washer is in place.  
Comply with the following requirements: 
a. Products:  Subject to compliance with requirements, provide one of the 

following:    
1) AGM Industries, Inc.; Tactoo Insul-Hangers, Series T. 
2) GEMCO; Perforated Base. 
3) Midwest Fasteners, Inc.; Spindle. 

b. Baseplate:  Perforated, galvanized carbon-steel sheet, 0.030 inch (0.76 mm) 
thick by 2 inches (50 mm) square. 

c. Spindle:  Copper- or zinc-coated, low carbon steel, fully annealed, 0.106-
inch- (2.6-mm-) diameter shank, length to suit depth of insulation indicated. 

d. Adhesive:  Recommended by hanger manufacturer.  Product with 
demonstrated capability to bond insulation hanger securely to substrates 
indicated without damaging insulation, hangers, and substrates. 

4. Nonmetal, Adhesively Attached, Perforated-Base Insulation Hangers:  Baseplate 
fastened to projecting spindle that is capable of holding insulation, of thickness 
indicated, securely in position indicated when self-locking washer is in place.  
Comply with the following requirements: 
a. Products:  Subject to compliance with requirements, available products that 

may be incorporated into the Work include, but are not limited to, the 
following: 
1) GEMCO; Nylon Hangers. 
2) Midwest Fasteners, Inc.; Nylon Insulation Hangers. 

b. Baseplate:  Perforated, nylon sheet, 0.030 inch (0.76 mm) thick by 1-1/2 
inches (38 mm) in diameter. 

c. Spindle:  Nylon, 0.106-inch- (2.6-mm-) diameter shank, length to suit depth of 
insulation indicated, up to 2-1/2 inches (63 mm). 

d. Adhesive:  Recommended by hanger manufacturer.  Product with 
demonstrated capability to bond insulation hanger securely to substrates 
indicated without damaging insulation, hangers, and substrates. 

5. Self-Sticking-Base Insulation Hangers:  Baseplate welded to projecting spindle that 
is capable of holding insulation, of thickness indicated, securely in position 
indicated when self-locking washer is in place.  Comply with the following 
requirements: 
a. Products:  Subject to compliance with requirements, provide one of the 

following:              
1) AGM Industries, Inc.; Tactoo Insul-Hangers, Series TSA. 
2) GEMCO; Press and Peel. 
3) Midwest Fasteners, Inc.; Self Stick. 

b. Baseplate:  Galvanized carbon-steel sheet, 0.030 inch (0.76 mm) thick by 2 
inches (50 mm) square. 

c. Spindle:  Copper- or zinc-coated, low carbon steel, fully annealed, 0.106-
inch- (2.6-mm-) diameter shank, length to suit depth of insulation indicated. 

d. Adhesive-backed base with a peel-off protective cover. 
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6. Insulation-Retaining Washers:  Self-locking washers formed from 0.016-inch- 
(0.41-mm-) thick, galvanized-steel sheet, with beveled edge sized as required to 
hold insulation securely in place but not less than 1-1/2 inches (38 mm) in 
diameter. 
a. Products:  Subject to compliance with requirements, provide one of the 

following:              
1) AGM Industries, Inc.; RC-150. 
2) GEMCO; R-150. 
3) Midwest Fasteners, Inc.; WA-150. 
4) Nelson Stud Welding; Speed Clips. 

b. Protect ends with capped self-locking washers incorporating a spring steel 
insert to ensure permanent retention of cap in exposed locations. 

7. Nonmetal Insulation-Retaining Washers:  Self-locking washers formed from 0.016-
inch- (0.41-mm-) thick nylon sheet, with beveled edge sized as required to hold 
insulation securely in place but not less than 1-1/2 inches (38 mm) in diameter. 
a. Products:  Subject to compliance with requirements, available products that 

may be incorporated into the Work include, but are not limited to, the 
following: 
1) GEMCO. 
2) Midwest Fasteners, Inc. 

C. Staples:  Outward-clinching insulation staples, nominal 3/4-inch- (19-mm-) wide, stainless 
steel or Monel. 

D. Wire:  0.080-inch (2.0-mm) nickel-copper alloy. 

1. Manufacturers:  Subject to compliance with requirements, provide one of the 
following: 
a. C & F Wire. 
b. Childers Products. 
c. PABCO Metals Corporation. 
d. RPR Products, Inc. 

2.13 CORNER ANGLES 

A. PVC Corner Angles:  30 mils (0.8 mm) thick, minimum 1 by 1 inch (25 by 25 mm), PVC 
according to ASTM D 1784, Class 16354-C.  White or color-coded to match adjacent 
surface. 

B. Aluminum Corner Angles:  0.040 inch (1.0 mm) thick, minimum 1 by 1 inch (25 by 25 
mm), aluminum according to ASTM B 209 (ASTM B 209M), Alloy 3003, 3005, 3105 or 
5005; Temper H-14. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation and 
other conditions affecting performance of insulation application. 

1. Verify that systems and equipment to be insulated have been tested and are free of 
defects. 

2. Verify that surfaces to be insulated are clean and dry. 
3. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.02 PREPARATION 

A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials 
that will adversely affect insulation application. 

B. Mix insulating cements with clean potable water; if insulating cements are to be in contact 
with stainless-steel surfaces, use demineralized water. 

3.03 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even 
surfaces; free of voids throughout the length of equipment and piping including fittings, 
valves, and specialties. 

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses 
required for each item of equipment and pipe system as specified in insulation system 
schedules. 

C. Install accessories compatible with insulation materials and suitable for the service.  
Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in 
either wet or dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and 
specialties. 

G. Keep insulation materials dry during application and finishing. 

H. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with 
adhesive recommended by insulation material manufacturer. 

I. Install insulation with least number of joints practical. 

J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at 
hangers, supports, anchors, and other projections with vapor-barrier mastic. 

1. Install insulation continuously through hangers and around anchor attachments. 
2. For insulation application where vapor barriers are indicated, extend insulation on 

anchor legs from point of attachment to supported item to point of attachment to 
structure.  Taper and seal ends at attachment to structure with vapor-barrier 
mastic. 

3. Install insert materials and install insulation to tightly join the insert.  Seal insulation 
to insulation inserts with adhesive or sealing compound recommended by 
insulation material manufacturer. 

4. Cover inserts with jacket material matching adjacent pipe insulation.  Install shields 
over jacket, arranged to protect jacket from tear or puncture by hanger, support, 
and shield. 

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate 
and wet and dry film thicknesses. 
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L. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 
2. Cover circumferential joints with 3-inch- (75-mm-) wide strips, of same material as 

insulation jacket.  Secure strips with adhesive and outward clinching staples along 
both edges of strip, spaced 4 inches (100 mm) on center. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches (38 mm).  Install insulation 
with longitudinal seams at bottom of pipe.  Clean and dry surface to receive self-
sealing lap.  Staple laps with outward clinching staples along edge at 2 inches (50 
mm) on center. 
a. For below ambient services, apply vapor-barrier mastic over staples. 

4. Cover joints and seams with tape as recommended by insulation material 
manufacturer to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints 
and at ends adjacent to pipe flanges and fittings. 

M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its 
nominal thickness. 

N. Finish installation with systems at operating conditions.  Repair joint separations and 
cracking due to thermal movement. 

O. Repair damaged insulation facings by applying same facing material over damaged 
areas.  Extend patches at least 4 inches (100 mm) beyond damaged areas.  Adhere, 
staple, and seal patches similar to butt joints. 

P. For above ambient services, do not install insulation to the following: 

1. Vibration-control devices. 
2. Testing agency labels and stamps. 
3. Nameplates and data plates. 
4. Cleanouts. 

3.04 PENETRATIONS 

A. Insulation Installation at Roof Penetrations:  Install insulation continuously through roof 
penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation above roof 

surface and seal with joint sealant.  For applications requiring indoor and outdoor 
insulation, install insulation for outdoor applications tightly joined to indoor 
insulation ends.  Seal joint with joint sealant. 

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches (50 mm) 
below top of roof flashing. 

4. Seal jacket to roof flashing with flashing sealant. 

B. Insulation Installation at Underground Exterior Wall Penetrations:  Terminate insulation 
flush with sleeve seal.  Seal terminations with flashing sealant. 
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C. Insulation Installation at Aboveground Exterior Wall Penetrations:  Install insulation 
continuously through wall penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation inside wall 

surface and seal with joint sealant.  For applications requiring indoor and outdoor 
insulation, install insulation for outdoor applications tightly joined to indoor 
insulation ends.  Seal joint with joint sealant. 

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at 
least 2 inches (50 mm). 

4. Seal jacket to wall flashing with flashing sealant. 

D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire 
Rated):  Install insulation continuously through walls and partitions. 

E. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Install insulation 
continuously through penetrations of fire-rated walls and partitions. 

1. Comply with requirements in Division 07 Section "Penetration Firestopping" 
firestopping and fire-resistive joint sealers. 

F. Insulation Installation at Floor Penetrations: 

1. Pipe:  Install insulation continuously through floor penetrations. 

3.05 GENERAL PIPE INSULATION INSTALLATION 

A. Requirements in this article generally apply to all insulation materials except where more 
specific requirements are specified in various pipe insulation material installation articles. 

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions: 

1. Install insulation over fittings, valves, strainers, flanges, unions, and other 
specialties with continuous thermal and vapor-retarder integrity, unless otherwise 
indicated. 

2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from 
same material and density as adjacent pipe insulation.  Each piece shall be butted 
tightly against adjoining piece and bonded with adhesive.  Fill joints, seams, voids, 
and irregular surfaces with insulating cement finished to a smooth, hard, and 
uniform contour that is uniform with adjoining pipe insulation. 

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of 
same material and thickness as used for adjacent pipe.  Cut sectional pipe 
insulation to fit.  Butt each section closely to the next and hold in place with tie wire.  
Bond pieces with adhesive. 

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of 
same material, density, and thickness as used for adjacent pipe.  Overlap adjoining 
pipe insulation by not less than two times the thickness of pipe insulation, or one 
pipe diameter, whichever is thicker.  For valves, insulate up to and including the 
bonnets, valve stuffing-box studs, bolts, and nuts.  Fill joints, seams, and irregular 
surfaces with insulating cement. 
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5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of 
same material, density, and thickness as used for adjacent pipe.  Overlap adjoining 
pipe insulation by not less than two times the thickness of pipe insulation, or one 
pipe diameter, whichever is thicker.  Fill joints, seams, and irregular surfaces with 
insulating cement.  Insulate strainers so strainer basket flange or plug can be easily 
removed and replaced without damaging the insulation and jacket.  Provide a 
removable reusable insulation cover.  For below ambient services, provide a 
design that maintains vapor barrier. 

6. Insulate flanges and unions using a section of oversized preformed pipe insulation.  
Overlap adjoining pipe insulation by not less than two times the thickness of pipe 
insulation, or one pipe diameter, whichever is thicker. 

7. Cover segmented insulated surfaces with a layer of finishing cement and coat with 
a mastic.  Install vapor-barrier mastic for below ambient services and a breather 
mastic for above ambient services.  Reinforce the mastic with fabric-reinforcing 
mesh.  Trowel the mastic to a smooth and well-shaped contour. 

8. For services not specified to receive a field-applied jacket except for flexible 
elastomeric, install fitted PVC cover over elbows, tees, strainers, valves, flanges, 
and unions.  Terminate ends with PVC end caps.  Tape PVC covers to adjoining 
insulation facing using PVC tape. 

9. Stencil or label the outside insulation jacket of each union with the word "UNION."  
Match size and color of pipe labels. 

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature 
taps, test connections, flow meters, sensors, switches, and transmitters on insulated 
pipes, vessels, and equipment.  Shape insulation at these connections by tapering it to 
and around the connection and finish with mastic and flashing sealant. 

D. Install removable insulation covers at locations indicated.  Installation shall conform to the 
following: 

1. Make removable flange and union insulation from sectional pipe insulation of same 
thickness as that on adjoining pipe.  Install same insulation jacket as adjoining pipe 
insulation. 

2. When flange and union covers are made from sectional pipe insulation, extend 
insulation from flanges or union long at least two times the insulation thickness 
over adjacent pipe insulation on each side of flange or union.  Secure flange cover 
in place with bands.  Select band material compatible with insulation and jacket. 

3. Construct removable valve insulation covers in same manner as for flanges except 
divide the two-part section on the vertical center line of valve body. 

4. When covers are made from block insulation, make two halves, each consisting of 
mitered blocks wired to stainless-steel fabric.  Secure this wire frame, with its 
attached insulation, to flanges with tie wire.  Extend insulation at least 2 inches (50 
mm) over adjacent pipe insulation on each side of valve.  Fill space between flange 
or union cover and pipe insulation with insulating cement.  Finish cover assembly 
with insulating cement applied in two coats.  After first coat is dry, apply and trowel 
second coat to a smooth finish. 

5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed 
surfaces with a metal jacket. 

3.06 FLEXIBLE ELASTOMERIC INSULATION INSTALLATION 

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to 
eliminate openings in insulation that allow passage of air to surface being insulated. 
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B. Insulation Installation on Pipe Flanges: 

1. Install pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus 

twice the thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer circumference 

of adjacent straight pipe segments with cut sections of sheet insulation of same 
thickness as pipe insulation. 

4. Secure insulation to flanges and seal seams with manufacturer's recommended 
adhesive to eliminate openings in insulation that allow passage of air to surface 
being insulated. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install mitered sections of pipe insulation. 
2. Secure insulation materials and seal seams with manufacturer's recommended 

adhesive to eliminate openings in insulation that allow passage of air to surface 
being insulated. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed valve covers manufactured of same material as pipe insulation 
when available. 

2. When preformed valve covers are not available, install cut sections of pipe and 
sheet insulation to valve body.  Arrange insulation to permit access to packing and 
to allow valve operation without disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 
4. Secure insulation to valves and specialties and seal seams with manufacturer's 

recommended adhesive to eliminate openings in insulation that allow passage of 
air to surface being insulated. 

3.07 MINERAL-FIBER INSULATION INSTALLATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of preformed pipe insulation to pipe with wire or bands and 
tighten bands without deforming insulation materials. 

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and 
protrusions with vapor-barrier mastic and joint sealant. 

3. For insulation with factory-applied jackets on above ambient surfaces, secure laps 
with outward clinched staples at 6 inches (150 mm) on center. 

4. For insulation with factory-applied jackets on below ambient surfaces, do not staple 
longitudinal tabs but secure tabs with additional adhesive as recommended by 
insulation material manufacturer and seal with vapor-barrier mastic and flashing 
sealant. 

B. Insulation Installation on Pipe Flanges: 

1. Install preformed pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus 

twice the thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer circumference 

of adjacent straight pipe segments with mineral-fiber blanket insulation. 
4. Install jacket material with manufacturer's recommended adhesive, overlap seams 

at least 1 inch (25 mm), and seal joints with flashing sealant. 

303



 
  Project Number BWO-3132-26(002) 501920 

MDOT – 3rd District – Holmes  22 07 00 - 18 Plumbing Insulation 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install preformed sections of same material as straight segments of pipe insulation 
when available. 

2. When preformed insulation elbows and fittings are not available, install mitered 
sections of pipe insulation, to a thickness equal to adjoining pipe insulation.  
Secure insulation materials with wire or bands. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed sections of same material as straight segments of pipe insulation 
when available. 

2. When preformed sections are not available, install mitered sections of pipe 
insulation to valve body. 

3. Arrange insulation to permit access to packing and to allow valve operation without 
disturbing insulation. 

4. Install insulation to flanges as specified for flange insulation application. 

3.08 FIELD-APPLIED JACKET INSTALLATION 

A. Where glass-cloth jackets are indicated, install directly over bare insulation or insulation 
with factory-applied jackets. 

1. Draw jacket smooth and tight to surface with 2-inch (50-mm) overlap at seams and 
joints. 

2. Embed glass cloth between two 0.062-inch- (1.6-mm-) thick coats of lagging 
adhesive. 

3. Completely encapsulate insulation with coating, leaving no exposed insulation. 

B. Where FSK jackets are indicated, install as follows: 

1. Draw jacket material smooth and tight. 
2. Install lap or joint strips with same material as jacket. 
3. Secure jacket to insulation with manufacturer's recommended adhesive. 
4. Install jacket with 1-1/2-inch (38-mm) laps at longitudinal seams and 3-inch- (75-

mm-) wide joint strips at end joints. 
5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed 

insulation with vapor-barrier mastic. 

C. Where PVC jackets are indicated, install with 1-inch (25-mm) overlap at longitudinal 
seams and end joints; for horizontal applications, install with longitudinal seams along top 
and bottom of tanks and vessels.  Seal with manufacturer's recommended adhesive. 

1. Apply two continuous beads of adhesive to seams and joints, one bead under lap 
and the finish bead along seam and joint edge. 

D. Where PVDC jackets are indicated, install as follows: 

1. Apply three separate wraps of filament tape per insulation section to secure pipe 
insulation to pipe prior to installation of PVDC jacket. 

2. Wrap factory-presized jackets around individual pipe insulation sections with one 
end overlapping the previously installed sheet.  Install presized jacket with an 
approximate overlap at butt joint of 2 inches (50 mm) over the previous section.  
Adhere lap seal using adhesive or SSL, and then apply 1-1/4 circumferences of 
appropriate PVDC tape around overlapped butt joint. 
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3. Continuous jacket can be spiral wrapped around a length of pipe insulation.  Apply 
adhesive or PVDC tape at overlapped spiral edge.  When electing to use 
adhesives, refer to manufacturer's written instructions for application of adhesives 
along this spiral edge to maintain a permanent bond. 

4. Jacket can be wrapped in cigarette fashion along length of roll for insulation 
systems with an outer circumference of 33-1/2 inches (850 mm) or less.  The 33-
1/2-inch- (850-mm-) circumference limit allows for 2-inch- (50-mm-) overlap seal.  
Using the length of roll allows for longer sections of jacket to be installed at one 
time.  Use adhesive on the lap seal.  Visually inspect lap seal for "fishmouthing," 
and use PVDC tape along lap seal to secure joint. 

5. Repair holes or tears in PVDC jacket by placing PVDC tape over the hole or tear 
and wrapping a minimum of 1-1/4 circumferences to avoid damage to tape edges. 

3.09 FINISHES 

A. Equipment and Pipe Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material:  
Paint jacket with paint system identified below and as specified in Division 09 painting 
Sections. 

1. Flat Acrylic Finish:  Two finish coats over a primer that is compatible with jacket 
material and finish coat paint.  Add fungicidal agent to render fabric mildew proof. 
a. Finish Coat Material:  Interior, flat, latex-emulsion size. 

B. Flexible Elastomeric Thermal Insulation:  After adhesive has fully cured, apply two coats 
of insulation manufacturer's recommended protective coating. 

C. Color:  Final color as selected by Architect.  Vary first and second coats to allow visual 
inspection of the completed Work. 

D. Do not field paint aluminum or stainless-steel jackets. 

3.10 PIPING INSULATION SCHEDULE, GENERAL 

A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified 
for each piping system and pipe size range.  If more than one material is listed for a 
piping system, selection from materials listed is Contractor's option. 

3.11 INDOOR PIPING INSULATION SCHEDULE 

A. Domestic Cold Water: 

1. NPS 1 (DN 25) and Smaller:  Insulation shall be one of the following: 
a. Flexible Elastomeric:  3/4 inch (19 mm) thick. 
b. Mineral-Fiber, Preformed Pipe Insulation, Type I:  3/4 inch (19 mm) thick. 

2.  NPS 1-1/4 (DN 32) and Larger:  Insulation shall be one of the following: 
a. Flexible Elastomeric:  1 inch (25 mm) thick. 
b. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1 inch (25 mm) thick. 

B. Domestic Hot and Recirculated Hot Water: 

1. NPS 1-1/4 (DN 32) and Smaller:  Insulation shall be one of the following: 
a. Flexible Elastomeric:  1 inch (25 mm) thick. 
b. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1 inch (25 mm) thick. 
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C. Exposed Sanitary Drains, Domestic Water, Domestic Hot Water, and Stops for Plumbing 
Fixtures for People with Disabilities: 

1. All Pipe Sizes:  Insulation shall be one of the following: 
a. Flexible Elastomeric:  1 inch (25 mm) thick. 
b. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1 inch (25 mm) thick. 

D. Condensate and Equipment Drain Water below 60 Deg F (16 Deg C): 

1. All Pipe Sizes:  Insulation shall be one of the following: 
a. Flexible Elastomeric:  3/4 inch (19 mm) thick. 
b. Mineral-Fiber, Preformed Pipe Insulation, Type I:  3/4 inch (19 mm) thick. 

3.12 OUTDOOR, UNDERGROUND PIPING INSULATION SCHEDULE 

A. Loose-fill insulation, for belowground piping, is specified in Division 33 piping distribution 
Sections. 

3.13 INDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Install jacket over insulation material.  For insulation with factory-applied jacket, install the 
field-applied jacket over the factory-applied jacket. 

B. If more than one material is listed, selection from materials listed is Contractor's option. 

C.  Piping, Concealed: None 

D. Piping, Exposed: 

1.  PVC:  20 mils (0.5 mm) thick. 
2. Painted Aluminum, Smooth:  0.016 inch (0.41 mm) thick. 
3. Stainless Steel, Type 304, Smooth 2B Finish:  0.010 inch (0.25 mm) thick. 

3.14 UNDERGROUND, FIELD-INSTALLED INSULATION JACKET 

A. For underground direct-buried piping applications, install underground direct-buried jacket 
over insulation material. 

END OF SECTION 
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SECTION 22 11 13 FACILITY WATER DISTRIBUTION PIPING 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. This Section includes water-distribution piping and related components outside the 
building for water service. 

B. Utility-furnished products include water meters that will be furnished to the site, ready for 
installation. 

1.03 DEFINITIONS 

A. EPDM:  Ethylene propylene diene terpolymer rubber. 

B. LLDPE:  Linear, low-density polyethylene plastic. 

C. PA:  Polyamide (nylon) plastic. 

D. PE:  Polyethylene plastic. 

E. PP:  Polypropylene plastic. 

F. PVC:  Polyvinyl chloride plastic. 

G. RTRF:  Reinforced thermosetting resin (fiberglass) fittings. 

H. RTRP:  Reinforced thermosetting resin (fiberglass) pipe. 

1.04 SUBMITTALS 

A. Operation and Maintenance Data:  For water valves and specialties to include in 
emergency, operation, and maintenance manuals. 

1.05 QUALITY ASSURANCE 

A. Regulatory Requirements: 

1. Comply with requirements of utility company supplying water.  Include tapping of 
water mains and backflow prevention. 

2. Comply with standards of authorities having jurisdiction for potable-water-service 
piping, including materials, installation, testing, and disinfection. 

3. Comply with standards of authorities having jurisdiction for fire-suppression water-
service piping, including materials, hose threads, installation, and testing. 

B. Piping materials shall bear label, stamp, or other markings of specified testing agency. 
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C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use. 

D. Comply with ASTM F 645 for selection, design, and installation of thermoplastic water 
piping. 

E. NSF Compliance: 

1. Comply with NSF 14 for plastic potable-water-service piping.   Include marking 
"NSF-pw" on piping. 

2. Comply with NSF 61 for materials for water-service piping and specialties for 
domestic water. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Preparation for Transport:  Prepare valves, including fire hydrants, according to the 
following: 

1. Ensure that valves are dry and internally protected against rust and corrosion. 
2. Protect valves against damage to threaded ends and flange faces. 
3. Set valves in best position for handling.  Set valves closed to prevent rattling. 

B. During Storage:  Use precautions for valves, including fire hydrants, according to the 
following: 

1. Do not remove end protectors unless necessary for inspection; then reinstall for 
storage. 

2. Protect from weather.  Store indoors and maintain temperature higher than ambient 
dew-point temperature.  Support off the ground or pavement in watertight 
enclosures when outdoor storage is necessary. 

C. Deliver piping with factory-applied end caps.  Maintain end caps through shipping, 
storage, and handling to prevent pipe-end damage and to prevent entrance of dirt, debris, 
and moisture. 

D. Protect stored piping from moisture and dirt.  Elevate above grade.  Do not exceed 
structural capacity of floor when storing inside. 

E. Protect flanges, fittings, and specialties from moisture and dirt. 

F. Store plastic piping protected from direct sunlight.  Support to prevent sagging and 
bending. 

1.07 PROJECT CONDITIONS 

A. Interruption of Existing Water-Distribution Service:  Do not interrupt service to facilities 
occupied by Owner or others unless permitted under the following conditions and then 
only after arranging to provide temporary water-distribution service according to 
requirements indicated: 

1. Notify Construction Manager no fewer than two days in advance of proposed 
interruption of service. 
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1.08 COORDINATION 

A. Coordinate connection to water main with utility company. 

PART 2 - PRODUCTS 

2.01 COPPER TUBE AND FITTINGS 

A. Soft Copper Tube:  ASTM B 88, Type K (ASTM B 88M, Type A), water tube, annealed 
temper. 

1. Copper, Solder-Joint Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, 
wrought-copper, solder-joint pressure type.  Furnish only wrought-copper fittings if 
indicated. 

2. Copper, Pressure-Seal Fittings: 
a. Available Manufacturers:  Subject to compliance with requirements, 

manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the following: 
1) Viega; Plumbing & Heating Systems. 

b. NPS 2 (DN 50) and Smaller:  Wrought-copper fitting with EPDM O-ring seal 
in each end. 

c. NPS 2-1/2 to NPS 4 (DN 65 to DN 100):  Bronze fitting with stainless-steel 
grip ring and EPDM O-ring seal in each end. 

B. Hard Copper Tube:  ASTM B 88, Type K (ASTM B 88M, Type A) and ASTM B 88, Type L 
(ASTM B 88M, Type B), water tube, drawn temper. 

1. Copper, Solder-Joint Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, 
wrought-copper, solder-joint pressure type.  Furnish only wrought-copper fittings if 
indicated. 

2. Copper, Pressure-Seal Fittings: 
a. Available Manufacturers:  Subject to compliance with requirements, 

manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the following: 
1) Viega; Plumbing & Heating Systems. 

b. NPS 2 (DN 50) and Smaller:  Wrought-copper fitting with EPDM O-ring seal 
in each end. 

c. NPS 2-1/2 to NPS 4 (DN 65 to DN 100):  Bronze fitting with stainless-steel 
grip ring and EPDM O-ring seal in each end. 

C. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint end.  Furnish Class 300 
flanges if required to match piping. 

D. Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body with ball-and-
socket, metal-to-metal seating surfaces, and solder-joint or threaded ends. 

2.02 DUCTILE-IRON PIPE AND FITTINGS 

A. Mechanical-Joint, Ductile-Iron Pipe:  AWWA C151, with mechanical-joint bell and plain 
spigot end unless grooved or flanged ends are indicated. 

1. Mechanical-Joint, Ductile-Iron Fittings:  AWWA C110, ductile- or gray-iron standard 
pattern or AWWA C153, ductile-iron compact pattern. 

2. Glands, Gaskets, and Bolts:  AWWA C111, ductile- or gray-iron glands, rubber 
gaskets, and steel bolts. 
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B. Push-on-Joint, Ductile-Iron Pipe:  AWWA C151, with push-on-joint bell and plain spigot 
end unless grooved or flanged ends are indicated. 

1. Push-on-Joint, Ductile-Iron Fittings:  AWWA C110, ductile- or gray-iron standard 
pattern or AWWA C153, ductile-iron compact pattern. 

2. Gaskets:  AWWA C111, rubber. 

C. Grooved-Joint, Ductile-Iron Pipe:  AWWA C151, with cut, rounded-grooved ends. 

1. Grooved-End, Ductile-Iron Pipe Appurtenances: 
a. Available Manufacturers:  Subject to compliance with requirements, 

manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the following: 
1) Anvil International, Inc. 
2) Victaulic Company of America. 

b. Grooved-End, Ductile-Iron Fittings:  ASTM A 47/A 47M, malleable-iron 
castings or ASTM A 536, ductile-iron castings with dimensions matching 
pipe. 

c. Grooved-End, Ductile-Iron-Piping Couplings:  AWWA C606, for ductile-iron-
pipe dimensions.  Include ferrous housing sections, gasket suitable for water, 
and bolts and nuts. 

D. Flanges:  ASME 16.1, Class 125, cast iron. 

2.03 PE PIPE AND FITTINGS 

A. PE, ASTM Pipe:  ASTM D 2239, SIDR No. 5.3, 7, or 9; with PE compound number 
required to give pressure rating not less than 200 psig (1380 kPa). 

1. Insert Fittings for PE Pipe:  ASTM D 2609, made of PA, PP, or PVC with serrated 
male insert ends matching inside of pipe.  Include bands or crimp rings. 

2. Molded PE Fittings:  ASTM D 3350, PE resin, socket- or butt-fusion type, made to 
match PE pipe dimensions and class. 

B. PE, AWWA Pipe:  AWWA C906, DR No. 7.3, 9, or 9.3; with PE compound number 
required to give pressure rating not less than 200 psig (1380 kPa). 

1. PE, AWWA Fittings:  AWWA C906, socket- or butt-fusion type, with DR number 
matching pipe and PE compound number required to give pressure rating not less 
than 200 psig (1380 kPa). 

2.04 PVC PIPE AND FITTINGS 

A. PVC, Schedule 40 Pipe:  ASTM D 1785. 

1. PVC, Schedule 40 Socket Fittings:  ASTM D 2466. 

B. PVC, Schedule 80 Pipe:  ASTM D 1785. 

1. PVC, Schedule 80 Socket Fittings:  ASTM D 2467. 
2. PVC, Schedule 80 Threaded Fittings:  ASTM D 2464. 
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C. PVC, AWWA Pipe:  AWWA C900, Class 150, with bell end with gasket, and with spigot 
end. 

1. Comply with UL 1285 for fire-service mains if indicated. 
2. PVC Fabricated Fittings:  AWWA C900, Class 150, with bell-and-spigot or double-

bell ends.  Include elastomeric gasket in each bell. 
3. PVC Molded Fittings:  AWWA C907, Class 150, with bell-and-spigot or double-bell 

ends.  Include elastomeric gasket in each bell. 
4. Push-on-Joint, Ductile-Iron Fittings:  AWWA C110, ductile- or gray-iron standard 

pattern or AWWA C153, ductile-iron compact pattern. 
a. Gaskets:  AWWA C111, rubber. 

5. Mechanical-Joint, Ductile-Iron Fittings:  AWWA C110, ductile- or gray-iron standard 
pattern or AWWA C153, ductile-iron compact pattern. 
a. Glands, Gaskets, and Bolts:  AWWA C111, ductile- or gray-iron glands, 

rubber gaskets, and steel bolts. 

2.05 SPECIAL PIPE FITTINGS 

A. Ductile-Iron Deflection Fittings: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 
a. EBAA Iron, Inc. 

2. Description:  Compound, ductile-iron coupling fitting with sleeve and 1 or 2 flexing 
sections for up to 15-degree deflection, gaskets, and restrained-joint ends 
complying with AWWA C110 or AWWA C153.  Include AWWA C111, ductile-iron 
glands, rubber gaskets, and steel bolts. 
a. Pressure Rating:  250 psig (1725 kPa) minimum. 

2.06 JOINING MATERIALS 

A. Refer to Division 22 Section "Common Work Results for Plumbing" for commonly used 
joining materials. 

B. Brazing Filler Metals:  AWS A5.8, BCuP Series. 

C. Bonding Adhesive for Fiberglass Piping:  As recommended by fiberglass piping 
manufacturer. 

D. Plastic Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by piping 
system manufacturer, unless otherwise indicated. 

2.07 PIPING SPECIALTIES 

A. Transition Fittings:  Manufactured fitting or coupling same size as, with pressure rating at 
least equal to and ends compatible with, piping to be joined. 

B. Tubular-Sleeve Pipe Couplings: 

1. Available Manufacturers:  Subject to compliance with requirements, provide one of 
the following: 
a. Cascade Waterworks Manufacturing. 
b. Dresser, Inc.; Dresser Piping Specialties. 
c. Ford Meter Box Company, Inc. (The); Pipe Products Div. 
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d. Hays Fluid Controls; a division of ROMAC Industries Inc. 
e. JCM Industries. 
f. Smith-Blair, Inc. 
g. Viking Johnson. 

2. Description:  Metal, bolted, sleeve-type, reducing or transition coupling, with center 
sleeve, gaskets, end rings, and bolt fasteners and with ends of same sizes as 
piping to be joined. 
a. Standard:  AWWA C219. 
b. Center-Sleeve Material:  Manufacturer's standard. 
c. Gasket Material:  Natural or synthetic rubber. 
d. Pressure Rating:  200 psig (1380 kPa) minimum. 
e. Metal Component Finish:  Corrosion-resistant coating or material. 

C. Split-Sleeve Pipe Couplings: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 
a. Victaulic Depend-O-Lok. 

2. Description:  Metal, bolted, split-sleeve-type, reducing or transition coupling with 
sealing pad and closure plates, O-ring gaskets, and bolt fasteners. 
a. Standard:  AWWA C219. 
b. Sleeve Material:  Manufacturer's standard. 
c. Sleeve Dimensions:  Of thickness and width required to provide pressure 

rating. 
d. Gasket Material:  O-rings made of EPDM rubber, unless otherwise indicated. 
e. Pressure Rating:  200 psig (1380 kPa) minimum. 
f. Metal Component Finish:  Corrosion-resistant coating or material. 

D. Flexible Connectors: 

1. Nonferrous-Metal Piping:  Bronze hose covered with bronze wire braid; with 
copper-tube, pressure-type, solder-joint ends or bronze flanged ends brazed to 
hose. 

2. Ferrous-Metal Piping:  Stainless-steel hose covered with stainless-steel wire braid; 
with ASME B1.20.1, threaded steel pipe nipples or ASME B16.5, steel pipe flanges 
welded to hose. 

E. Dielectric Fittings:  Combination of copper alloy and ferrous; threaded, solder, or plain 
end types; and matching piping system materials. 

1. Dielectric Unions:  Factory-fabricated union assembly, designed for 250-psig 
(1725-kPa) minimum working pressure at 180 deg F (82 deg C).  Include insulating 
material that isolates dissimilar metals and ends with inside threads according to 
ASME B1.20.1. 

2. Dielectric Flanges:  Factory-fabricated companion-flange assembly, for 150- or 
300-psig (1035- or 2070-kPa) minimum working pressure to suit system pressures. 

3. Dielectric-Flange Insulation Kits:  Field-assembled companion-flange assembly, 
full-face or ring type.  Components include neoprene or phenolic gasket, phenolic 
or polyethylene bolt sleeves, phenolic washers, and steel backing washers. 
a. Provide separate companion flanges and steel bolts and nuts for 150- or 

300-psig (1035- or 2070-kPa) minimum working pressure to suit system 
pressures. 
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4. Dielectric Couplings:  Galvanized-steel couplings with inert and noncorrosive 
thermoplastic lining, with threaded ends and 300-psig (2070-kPa) minimum 
working pressure at 225 deg F (107 deg C). 

5. Dielectric Nipples:  Electroplated steel nipples with inert and noncorrosive 
thermoplastic lining, with combination of plain, threaded, or grooved end types, and 
300-psig (2070-kPa) minimum working pressure at 225 deg F (107 deg C). 

2.08 CORROSION-PROTECTION PIPING ENCASEMENT 

A. Encasement for Underground Metal Piping: 

1. Standards:  ASTM A 674 or AWWA C105. 
2. Form:  Sheet or tube. 
3. Material:  LLDPE film of 0.008-inch (0.20-mm) minimum thickness. 
4. Material:  LLDPE film of 0.008-inch (0.20-mm) minimum thickness, or high-density, 

crosslaminated PE film of 0.004-inch (0.10-mm) minimum thickness. 
5. Material:  High-density, crosslaminated PE film of 0.004-inch (0.10-mm) minimum 

thickness. 
6. Color:  Black. 

2.09 GATE VALVES 

A. AWWA, Cast-Iron Gate Valves: 

1. Available Manufacturers:  Subject to compliance with requirements, provide one of 
the following: 
a. American AVK Co.; Valves & Fittings Div. 
b. American Cast Iron Pipe Co.; American Flow Control Div. 
c. American Cast Iron Pipe Co.; Waterous Co. Subsidiary. 
d. Crane Co.; Crane Valve Group; Stockham Div. 
e. East Jordan Iron Works, Inc. 
f. McWane, Inc.; Clow Valve Co. Div. (Oskaloosa). 
g. McWane, Inc.; Kennedy Valve Div. 
h. McWane, Inc.; M & H Valve Company Div. 
i. McWane, Inc.; Tyler Pipe Div.; Utilities Div. 
j. Mueller Co.; Water Products Div. 
k. NIBCO INC. 
l. U.S. Pipe and Foundry Company. 

2. Nonrising-Stem, Metal-Seated Gate Valves: 
a. Description:  Gray- or ductile-iron body and bonnet; with cast-iron or bronze 

double-disc gate, bronze gate rings, bronze stem, and stem nut. 
1) Standard:  AWWA C500. 
2) Minimum Pressure Rating:  200 psig (1380 kPa). 
3) End Connections:  Mechanical joint. 
4) Interior Coating:  Complying with AWWA C550. 

3. OS&Y, Rising-Stem, Metal-Seated Gate Valves: 
a. Description:  Cast- or ductile-iron body and bonnet, with cast-iron double 

disc, bronze disc and seat rings, and bronze stem. 
1) Standard:  AWWA C500. 
2) Minimum Pressure Rating:  200 psig (1380 kPa). 
3) End Connections:  Flanged. 
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B. UL/FMG, Cast-Iron Gate Valves: 

1. Available Manufacturers:  Subject to compliance with requirements, provide one of 
the following: 
a. American Cast Iron Pipe Co.; American Flow Control Div. 
b. American Cast Iron Pipe Co.; Waterous Co. Subsidiary. 
c. Crane Co.; Crane Valve Group; Stockham Div. 
d. McWane, Inc.; Clow Valve Co. Div. (Oskaloosa). 
e. McWane, Inc.; Kennedy Valve Div. 
f. McWane, Inc.; M & H Valve Company Div. 
g. Mueller Co.; Water Products Div. 
h. NIBCO INC. 
i. U.S. Pipe and Foundry Company. 

C. Bronze Gate Valves: 

1. Available Manufacturers:  Subject to compliance with requirements, provide one of 
the following:  
a. Crane Co.; Crane Valve Group; Crane Valves. 
b. Crane Co.; Crane Valve Group; Jenkins Valves. 
c. Crane Co.; Crane Valve Group; Stockham Div. 
d. Hammond Valve. 
e. Milwaukee Valve Company. 
f. NIBCO INC. 
g. Red-White Valve Corporation. 

2.10 GATE VALVE ACCESSORIES AND SPECIALTIES 

A. Tapping-Sleeve Assemblies: 

1. Available Manufacturers:  Subject to compliance with requirements, provide one of 
the following: 
a. American Cast Iron Pipe Co.; Waterous Co. Subsidiary. 
b. East Jordan Iron Works, Inc. 
c. Flowserve. 
d. McWane, Inc.; Clow Valve Co. Div. (Oskaloosa). 
e. McWane, Inc.; Kennedy Valve Div. 
f. McWane, Inc.; M & H Valve Company Div. 
g. Mueller Co.; Water Products Div. 
h. U.S. Pipe and Foundry Company. 

2. Description:  Sleeve and valve compatible with drilling machine. 
a. Standard:  MSS SP-60. 
b. Tapping Sleeve:  Cast- or ductile-iron or stainless-steel, two-piece bolted 

sleeve with flanged outlet for new branch connection.  Include sleeve 
matching size and type of pipe material being tapped and with recessed 
flange for branch valve. 

c. Valve:  AWWA, cast-iron, nonrising-stem, metal-seated gate valve with one 
raised face flange mating tapping-sleeve flange. 

B. Valve Boxes:  Comply with AWWA M44 for cast-iron valve boxes.  Include top section, 
adjustable extension of length required for depth of burial of valve, plug with lettering 
"WATER," and bottom section with base that fits over valve and with a barrel 
approximately 5 inches (125 mm) in diameter. 

1. Operating Wrenches:  Steel, tee-handle with one pointed end, stem of length to 
operate deepest buried valve, and socket matching valve operating nut. 
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C. Indicator Posts:  UL 789, FMG-approved, vertical-type, cast-iron body with operating 
wrench, extension rod, and adjustable cast-iron barrel of length required for depth of 
burial of valve. 

PART 3 - EXECUTION 

3.01 EARTHWORK 

A. Refer to Division 31 Section "Earth Moving" for excavating, trenching, and backfilling. 

3.02 PIPING APPLICATIONS 

A. General:  Use pipe, fittings, and joining methods for piping systems according to the 
following applications. 

B. Transition couplings and special fittings with pressure ratings at least equal to piping 
pressure rating may be used, unless otherwise indicated. 

C. Do not use flanges or unions for underground piping. 

D. Flanges, unions, grooved-end-pipe couplings, and special fittings may be used, instead 
of joints indicated, on aboveground piping and piping in vaults. 

E. Underground water-service piping NPS 3/4 to NPS 3 (DN 20 to DN 80) shall be any of 
the following: 

1. Soft copper tube, ASTM B 88, Type K (ASTM B 88M, Type A); wrought-copper, 
solder-joint fittings; and brazed joints. 

2. PE, ASTM pipe; molded PE fittings; and heat-fusion joints. 
3. PVC, Schedule 80 pipe; PVC, Schedule 80 socket fittings; and solvent-cemented 

joints. 

3.03 VALVE APPLICATIONS 

A. General Application:  Use mechanical-joint-end valves for NPS 3 (DN 80) and larger 
underground installation.  Use threaded- or flanged-end valves for installation in vaults.  
Use UL/FMG, nonrising-stem gate valves for installation with indicator posts.  Use 
corporation valves and curb valves with ends compatible with piping, for NPS 2 (DN 50) 
and smaller installation. 

B. Drawings indicate valve types to be used.  Where specific valve types are not indicated, 
the following requirements apply: 

1. Use the following for valves in vaults and aboveground: 
a. Gate Valves, NPS 2 (DN 50) and Smaller:  Bronze, rising stem. 

3.04 PIPING SYSTEMS - COMMON REQUIREMENTS 

A. See Division 22 Section "Common Work Results for Plumbing" for piping-system 
common requirements. 
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3.05 PIPING INSTALLATION 

A. Water-Main Connection:  Arrange with utility company for tap of size and in location 
indicated in water main. 

B. Water-Main Connection:  Tap water main according to requirements of water utility 
company and of size and in location indicated. 

C. Install ductile-iron, water-service piping according to AWWA C600 and AWWA M41. 

1. Install PE corrosion-protection encasement according to ASTM A 674 or 
AWWA C105. 

D. Install PE pipe according to ASTM D 2774 and ASTM F 645. 

E. Install PVC, AWWA pipe according to ASTM F 645 and AWWA M23. 

F. Bury piping with depth of cover over top at least 30 inches (750 mm), with top at least 12 
inches (300 mm) below level of maximum frost penetration, and according to the 
following: 

1. Under Driveways:  With at least 36 inches (910 mm) cover over top. 

G. Install piping by tunneling or jacking, or combination of both, under streets and other 
obstructions that cannot be disturbed. 

H. Extend water-service piping and connect to water-supply source and building-water-
piping systems at outside face of building wall in locations and pipe sizes indicated. 

1. Terminate water-service piping at building wall until building-water-piping systems 
are installed.  Terminate piping with caps, plugs, or flanges as required for piping 
material.  Make connections to building-water-piping systems when those systems 
are installed. 

I. Sleeves are specified in Division 22 Section "Common Work Results for Plumbing." 

J. Mechanical sleeve seals are specified in Division 22 Section "Common Work Results for 
Plumbing." 

K. Install underground piping with restrained joints at horizontal and vertical changes in 
direction.  Use restrained-joint piping, thrust blocks, anchors, tie-rods and clamps, and 
other supports. 

L. See Division 22 Section "Domestic Water Piping" for potable-water piping inside the 
building. 

3.06 JOINT CONSTRUCTION 

A. See Division 22 Section "Common Work Results for Plumbing" for basic piping joint 
construction. 

B. Make pipe joints according to the following: 

1. Copper-Tubing, Pressure-Sealed Joints:  Use proprietary crimping tool and 
procedure recommended by copper, pressure-seal-fitting manufacturer. 
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2. Ductile-Iron Piping, Gasketed Joints for Water-Service Piping:  AWWA C600 and 
AWWA M41. 

3. Ductile-Iron Piping, Grooved Joints:  Cut-groove pipe.  Assemble joints with 
grooved-end, ductile-iron-piping couplings, gaskets, lubricant, and bolts according 
to coupling manufacturer's written instructions. 

4. PE Piping Insert-Fitting Joints:  Use plastic insert fittings and fasteners according to 
fitting manufacturer's written instructions. 

5. PVC Piping Gasketed Joints:  Use joining materials according to AWWA C900.  
Construct joints with elastomeric seals and lubricant according to ASTM D 2774 or 
ASTM D 3139 and pipe manufacturer's written instructions. 

6. Dissimilar Materials Piping Joints:  Use adapters compatible with both piping 
materials, with OD, and with system working pressure.  Refer to Division 22 
Section "Common Work Results for Plumbing" for joining piping of dissimilar 
metals. 

3.07 ANCHORAGE INSTALLATION 

A. Anchorage, General:  Install water-distribution piping with restrained joints.  Anchorages 
and restrained-joint types that may be used include the following: 

1. Concrete thrust blocks. 
2. Locking mechanical joints. 
3. Set-screw mechanical retainer glands. 
4. Bolted flanged joints. 
5. Heat-fused joints. 
6. Pipe clamps and tie rods. 

B. Install anchorages for tees, plugs and caps, bends, crosses, and valves.  Include 
anchorages for the following piping systems: 

1. Gasketed-Joint, Ductile-Iron, Water-Service Piping:  According to AWWA C600. 
2. Gasketed-Joint, PVC Water-Service Piping:  According to AWWA M23. 
3. Bonded-Joint Fiberglass, Water-Service Piping:  According to AWWA M45. 

C. Apply full coat of asphalt or other acceptable corrosion-resistant material to surfaces of 
installed ferrous anchorage devices. 

3.08 VALVE INSTALLATION 

A. AWWA Gate Valves:  Comply with AWWA C600 and AWWA M44.  Install each 
underground valve with stem pointing up and with valve box. 

B. AWWA Valves Other Than Gate Valves:  Comply with AWWA C600 and AWWA M44. 

C. MSS Valves:  Install as component of connected piping system. 

3.09 CONNECTIONS 

A. Piping installation requirements are specified in other Division 22 Sections.  Drawings 
indicate general arrangement of piping, fittings, and specialties. 

B. See Division 22 Section "Common Work Results for Plumbing" for piping connections to 
valves and equipment. 
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C. Connect water-distribution piping to existing water main.  Use service clamp and 
corporation valve. 

D. Connect water-distribution piping to interior domestic water piping. 

3.10 FIELD QUALITY CONTROL 

A. Piping Tests:  Conduct piping tests before joints are covered and after concrete thrust 
blocks have hardened sufficiently.  Fill pipeline 24 hours before testing and apply test 
pressure to stabilize system.  Use only potable water. 

B. Hydrostatic Tests:  Test at not less than one-and-one-half times working pressure for two 
hours. 

1. Increase pressure in 50-psig (350-kPa) increments and inspect each joint between 
increments.  Hold at test pressure for 1 hour; decrease to 0 psig (0 kPa).  Slowly 
increase again to test pressure and hold for 1 more hour.  Maximum allowable 
leakage is 2 quarts (1.89 L) per hour per 100 joints.  Remake leaking joints with 
new materials and repeat test until leakage is within allowed limits. 

C. Prepare reports of testing activities. 

3.11 IDENTIFICATION 

A. Install continuous underground detectable warning tape during backfilling of trench for 
underground water-distribution piping.  Locate below finished grade, directly over piping.  
Underground warning tapes are specified in Division 31 Section "Earth Moving." 

B. Permanently attach equipment nameplate or marker indicating plastic water-service 
piping, on main electrical meter panel.  See Division 22 Section "Common Work Results 
for Plumbing" for identifying devices. 

3.12 CLEANING 

A. Clean and disinfect water-distribution piping as follows: 

1. Purge new water-distribution piping systems and parts of existing systems that 
have been altered, extended, or repaired before use. 

2. Use purging and disinfecting procedure prescribed by authorities having jurisdiction 
or, if method is not prescribed by authorities having jurisdiction, use procedure 
described in AWWA C651 or do as follows: 
a. Fill system or part of system with water/chlorine solution containing at least 

50 ppm of chlorine; isolate and allow to stand for 24 hours. 
b. Drain system or part of system of previous solution and refill with 

water/chlorine solution containing at least 200 ppm of chlorine; isolate and 
allow to stand for 3 hours. 

c. After standing time, flush system with clean, potable water until no chlorine 
remains in water coming from system. 

d. Submit water samples in sterile bottles to authorities having jurisdiction.  
Repeat procedure if biological examination shows evidence of 
contamination. 

B. Prepare reports of purging and disinfecting activities. 

END OF SECTION 
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SECTION 22 11 16 DOMESTIC WATER PIPING 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Under-building slab and aboveground domestic water pipes, tubes, fittings, and 
specialties inside the building. 

2. Encasement for piping. 
3. Specialty valves. 
4. Flexible connectors. 
5. Escutcheons. 
6. Sleeves and sleeve seals. 
7. Wall penetration systems. 

B. Related Section: 

1. Division 22 Section "Facility Water Distribution Piping" for water-service piping[ and 
water meters] outside the building from source to the point where water-service 
piping enters the building. 

1.03 PERFORMANCE REQUIREMENTS 

A. Seismic Performance:  Domestic water piping and support and installation shall withstand 
effects of earthquake motions determined according to ASCE/SEI 7. 

1.04 SUBMITTALS 

A. Product Data:  For the following products: 

1. Specialty valves. 
2. Transition fittings. 
3. Dielectric fittings. 
4. Flexible connectors. 
5. Escutcheons. 
6. Sleeves and sleeve seals. 
7. Water penetration systems. 

B. Water Samples:  Specified in "Cleaning" Article. 

C. Field quality-control reports. 

1.05 QUALITY ASSURANCE 

A. Piping materials shall bear label, stamp, or other markings of specified testing agency. 
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B. Comply with NSF 14 for plastic, potable domestic water piping and components. Include 
marking "NSF-pw" on piping. 

C. Comply with NSF 61 for potable domestic water piping and components. 

1.06 PROJECT CONDITIONS 

A. Interruption of Existing Water Service:  Do not interrupt water service to facilities 
occupied by Owner or others unless permitted under the following conditions and then 
only after arranging to provide temporary water service according to requirements 
indicated: 

1. Notify Construction Manager no fewer than two days in advance of proposed 
interruption of water service. 

1.07 COORDINATION 

A. Coordinate sizes and locations of concrete bases with actual equipment provided. 

PART 2 - PRODUCTS 

2.01 PIPING MATERIALS 

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, 
fitting materials, and joining methods for specific services, service locations, and pipe 
sizes. 

2.02 COPPER TUBE AND FITTINGS 

A. Hard Copper Tube:  ASTM B 88, Type L (ASTM B 88M, Type B) water tube, drawn 
temper. 

1. Cast-Copper Solder-Joint Fittings:  ASME B16.18, pressure fittings. 
2. Wrought-Copper Solder-Joint Fittings:  ASME B16.22, wrought-copper pressure 

fittings. 
3. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint ends. 
4. Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-

and-socket, metal-to-metal seating surfaces, and solder-joint or threaded ends. 

B. Soft Copper Tube:  ASTM B 88, Type K (ASTM B 88M, Type A) and ASTM B 88, Type L 
(ASTM B 88M, Type B) water tube, annealed temper. 

1. Copper Solder-Joint Fittings:  ASME B16.22, wrought-copper pressure fittings. 
2. Copper Pressure-Seal-Joint Fittings: 

a. Manufacturers:  Subject to compliance with requirements, provide one of the 
following: 
1) Elkhart Products Corporation; Industrial Division. 
2) NIBCO INC. 
3) Viega; Plumbing and Heating Systems. 

b. NPS 2 (DN 50) and Smaller:  Wrought-copper fitting with EPDM-rubber O-
ring seal in each end. 
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2.03 CPVC PIPING 

A. CPVC Pipe:  ASTM F 441/F 441M, Schedule 40 and Schedule 80. 

1. CPVC Socket Fittings:  ASTM F 438 for Schedule 40 and ASTM F 439 for 
Schedule 80. 

2. CPVC Threaded Fittings:  ASTM F 437, Schedule 80. 

B. CPVC Piping System:  ASTM D 2846/D 2846M, SDR 11, pipe and socket fittings. 

C. CPVC Tubing System:  ASTM D 2846/D 2846M, SDR 11, tube and socket fittings. 

2.04 PIPING JOINING MATERIALS 

A. Pipe-Flange Gasket Materials:  AWWA C110, rubber, flat face, 1/8 inch (3.2 mm) thick or 
ASME B16.21, nonmetallic and asbestos free, unless otherwise indicated; full-face or ring 
type unless otherwise indicated. 

B. Metal, Pipe-Flange Bolts and Nuts:  ASME B18.2.1, carbon steel unless otherwise 
indicated. 

C. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according 
to ASTM B 813. 

D. Brazing Filler Metals:  AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for 
general-duty brazing unless otherwise indicated. 

E. Solvent Cements for Joining CPVC Piping and Tubing:  ASTM F 493. 

1. Use CPVC solvent cement that has a VOC content of 490 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2. Use adhesive primer that has a VOC content of 550 g/L or less when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24). 

2.05 SPECIALTY VALVES 

A. Comply with requirements in Division 22 Section "General-Duty Valves for Plumbing 
Piping" for general-duty metal valves. 

B. Comply with requirements in Division 22 Section "Domestic Water Piping Specialties" for 
balancing valves, drain valves, backflow preventers, and vacuum breakers. 

C. CPVC Union Ball Valves: 

1. Manufacturers:  Subject to compliance with requirements, provide one of the 
following:  
a. American Valve, Inc. 
b. Colonial Engineering, Inc. 
c. Fischer, George Inc. 
d. Hayward Flow Control Systems; Hayward Industrial Products, Inc. 
e. IPEX Inc. 
f. NIBCO INC. 
g. Sloane, George Fischer, Inc. 
h. Spears Manufacturing Company. 
i. Thermoplastic Valves Inc. 
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2. Description: 
a. Standard:  MSS SP-122. 
b. Pressure Rating:  125 psig (860 kPa) at 73 deg F (23 deg C). 
c. Body Material:  CPVC. 
d. Body Design:  Union type. 
e. End Connections for Valves NPS 2 (DN 50) and Smaller:  Detachable, 

socket or threaded. 
f. Ball:  CPVC; full port. 
g. Seals:  PTFE or EPDM-rubber O-rings. 
h. Handle:  Tee shaped. 

D. CPVC Gate Valves: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 
a. Sloane, George Fischer, Inc. 
b. Spears Manufacturing Company. 

2. Description: 
a. Pressure Rating:  125 psig (860 kPa) at 73 deg F (23 deg C). 
b. Body Material:  CPVC. 
c. Body Design:  Nonrising stem. 
d. End Connections for Valves NPS 2 (DN 50) and Smaller:  Socket or 

Threaded. 
e. Gate and Stem:  Plastic. 
f. Seals:  EPDM rubber. 
g. Handle:  Wheel. 

2.06 TRANSITION FITTINGS 

A. General Requirements: 

1. Same size as pipes to be joined. 
2. Pressure rating at least equal to pipes to be joined. 
3. End connections compatible with pipes to be joined. 

B. Fitting-Type Transition Couplings:  Manufactured piping coupling or specified piping 
system fitting. 

C. Sleeve-Type Transition Coupling:  AWWA C219. 

1. Manufacturers:  Subject to compliance with requirements, provide one of the 
following:  
a. Cascade Waterworks Manufacturing. 
b. Dresser, Inc.; Dresser Piping Specialties. 
c. Ford Meter Box Company, Inc. (The). 
d. JCM Industries. 
e. Romac Industries, Inc. 
f. Smith-Blair, Inc; a Sensus company. 
g. Viking Johnson; c/o Mueller Co. 
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D. Plastic-to-Metal Transition Fittings: 

1. Manufacturers:  Subject to compliance with requirements, provide one of the 
following:  
a. Charlotte Pipe and Foundry Company. 
b. Harvel Plastics, Inc. 
c. Spears Manufacturing Company. 

2. Description:  CPVC one-piece fitting with manufacturer's Schedule 80 equivalent 
dimensions; one end with threaded brass insert and one solvent-cement-socket or 
threaded end. 

E. Plastic-to-Metal Transition Unions: 

1. Manufacturers:  Subject to compliance with requirements, provide one of the 
following: 
a. Colonial Engineering, Inc. 
b. NIBCO INC. 
c. Spears Manufacturing Company. 

2. Description:  CPVC four-part union.  Include brass threaded end, solvent-cement-
joint or threaded plastic end, rubber O-ring, and union nut. 

2.07 DIELECTRIC FITTINGS 

A. General Requirements:  Assembly of copper alloy and ferrous materials or ferrous 
material body with separating nonconductive insulating material suitable for system fluid, 
pressure, and temperature. 

B. Dielectric Unions: 

1. Manufacturers: Subject to compliance with requirements, provide one of the 
following:  
a. Capitol Manufacturing Company. 
b. Central Plastics Company. 
c. EPCO Sales, Inc. 
d. Hart Industries International, Inc. 
e. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 
f. Zurn Plumbing Products Group; Wilkins Water Control Products. 

2. Description: 
a. Pressure Rating:  150 psig (1035 kPa) at 180 deg F (82 deg C). 
b. End Connections:  Solder-joint copper alloy and threaded ferrous. 

C. Dielectric Flanges: 

1. Manufacturers:  Subject to compliance with requirements, provide one of the 
following:   
a. Capitol Manufacturing Company. 
b. Central Plastics Company. 
c. EPCO Sales, Inc. 
d. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 
a. Factory-fabricated, bolted, companion-flange assembly. 
b. Pressure Rating:  150 psig (1035 kPa). 
c. End Connections:  Solder-joint copper alloy and threaded ferrous; threaded 

solder-joint copper alloy and threaded ferrous. 
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D. Dielectric-Flange Kits: 

1. Manufacturers:  Subject to compliance with requirements, provide one of the 
following:  
a. Advance Products & Systems, Inc. 
b. Calpico, Inc. 
c. Central Plastics Company. 
d. Pipeline Seal and Insulator, Inc. 

2. Description: 
a. Nonconducting materials for field assembly of companion flanges. 
b. Pressure Rating:  150 psig (1035 kPa). 
c. Gasket:  Neoprene or phenolic. 
d. Bolt Sleeves:  Phenolic or polyethylene. 
e. Washers:  Phenolic with steel backing washers. 

E. Dielectric Couplings: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 
a. Calpico, Inc. 
b. Lochinvar Corporation. 

2. Description: 
a. Galvanized-steel coupling. 
b. Pressure Rating:  300 psig (2070 kPa) at 225 deg F (107 deg C). 
c. End Connections:  Female threaded. 
d. Lining:  Inert and noncorrosive, thermoplastic. 

2.08 FLEXIBLE CONNECTORS 

A. Manufacturers:  Subject to compliance with requirements, provide one of the following:   

1. Flex-Hose Co., Inc. 
2. Flexicraft Industries. 
3. Flex Pression, Ltd. 
4. Flex-Weld, Inc. 
5. Hyspan Precision Products, Inc. 
6. Mercer Rubber Co. 
7. Metraflex, Inc. 
8. Proco Products, Inc. 
9. Tozen Corporation. 
10. Unaflex, Inc. 
11. Universal Metal Hose; a Hyspan company 

B. Bronze-Hose Flexible Connectors:  Corrugated-bronze tubing with bronze wire-braid 
covering and ends brazed to inner tubing. 

1. Working-Pressure Rating:  Minimum 200 psig (1380 kPa). 
2. End Connections NPS 2 (DN 50) and Smaller:  Threaded copper pipe or plain-end 

copper tube. 

C. Stainless-Steel-Hose Flexible Connectors:  Corrugated-stainless-steel tubing with 
stainless-steel wire-braid covering and ends welded to inner tubing. 

1. Working-Pressure Rating:  Minimum 200 psig (1380 kPa). 
2. End Connections NPS 2 (DN 50) and Smaller:  Threaded steel-pipe nipple. 
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2.09 ESCUTCHEONS 

A. General:  Manufactured ceiling, floor, and wall escutcheons and floor plates. 

B. One Piece, Cast Brass:  Polished, chrome-plated finish with setscrews. 

C. Split Casting, Cast Brass:  Polished, chrome-plated or rough-brass finish with concealed 
hinge and setscrew. 

D. Split-Casting Floor Plates:  Cast brass with concealed hinge. 

2.10 SLEEVES 

A. Cast-Iron Wall Pipes:  Fabricated of cast iron, and equivalent to ductile-iron pressure 
pipe, with plain ends and integral waterstop unless otherwise indicated. 

B. Galvanized-Steel-Sheet Sleeves:  0.0239-inch (0.6-mm) minimum thickness; round tube 
closed with welded longitudinal joint. 

C. Molded-PE Sleeves:  Reusable, PE, tapered-cup shaped, and smooth outer surface with 
nailing flange for attaching to wooden forms. 

D. Molded-PVC Sleeves:  Permanent, with nailing flange for attaching to wooden forms. 

E. PVC-Pipe Sleeves:  ASTM D 1785, Schedule 40. 

F. Galvanized-Steel-Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, 
zinc-coated, with plain ends. 

G. Stack Sleeve Fittings:  Manufactured, cast-iron sleeve with integral clamping flange.  
Include clamping ring and bolts and nuts for membrane flashing. 

1. Underdeck Clamp:  Clamping ring with setscrews. 

2.11 SLEEVE SEALS 

A. Manufacturers:  Subject to compliance with requirements, provide one of the following:   

1. Advance Products & Systems, Inc. 
2. Calpico, Inc. 
3. Metraflex, Inc. 
4. Pipeline Seal and Insulator, Inc. 

B. Description:  Modular sealing element unit, designed for field assembly, used to fill 
annular space between pipe and sleeve. 

1. Sealing Elements:  EPDM-rubber interlocking links shaped to fit surface of pipe.  
Include type and number required for pipe material and size of pipe. 

2. Pressure Plates:  Plastic. 
3. Connecting Bolts and Nuts:  Carbon steel, with corrosion-resistant coating, of 

length required to secure pressure plates to sealing elements. 
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2.12 WALL PENETRATION SYSTEMS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. SIGMA. 

B. Description:  Wall-sleeve assembly, consisting of housing and gland, gaskets, and pipe 
sleeve. 

1. Carrier-Pipe Deflection:  Up to 5 percent without leakage. 
2. Housing:  Ductile-iron casting with hub, waterstop, anchor ring, and locking 

devices.  Include gland, bolts, and nuts. 
3. Housing-to-Sleeve Gasket:  EPDM rubber. 
4. Housing-to-Carrier-Pipe Gasket:  AWWA C111, EPDM rubber. 
5. Pipe Sleeve:  AWWA C151, ductile-iron pipe or ASTM A 53/A 53M, Schedule 40, 

zinc-coated steel pipe. 

2.13 GROUT 

A. Standard:  ASTM C 1107, Grade B, post-hardening and volume-adjusting, dry, hydraulic-
cement grout. 

B. Characteristics:  Nonshrink; recommended for interior and exterior applications. 

C. Design Mix:  5000-psi (34.5-MPa), 28-day compressive strength. 

D. Packaging:  Premixed and factory packaged. 

PART 3 - EXECUTION 

3.01 EARTHWORK 

A. Comply with requirements in Division 31 Section "Earth Moving" for excavating, 
trenching, and backfilling. 

3.02 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of 
domestic water piping.  Indicated locations and arrangements are used to size pipe and 
calculate friction loss, expansion, and other design considerations.  Install piping as 
indicated unless deviations to layout are approved on Coordination Drawings. 

B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook." 

C. Install shutoff valve immediately upstream of each dielectric fitting. 

D. Install domestic water piping level without pitch and plumb. 

E. Install seismic restraints on piping.   

F. Install piping concealed from view and protected from physical contact by building 
occupants unless otherwise indicated and except in equipment rooms and service areas. 
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G. Install piping indicated to be exposed and piping in equipment rooms and service areas 
at right angles or parallel to building walls.  Diagonal runs are prohibited unless 
specifically indicated otherwise. 

H. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, 
and coordinate with other services occupying that space. 

I. Install piping adjacent to equipment and specialties to allow service and maintenance. 

J. Install piping to permit valve servicing. 

K. Install nipples, unions, special fittings, and valves with pressure ratings the same as or 
higher than system pressure rating used in applications below unless otherwise 
indicated. 

L. Install piping free of sags and bends. 

M. Install fittings for changes in direction and branch connections. 

N. Install unions in copper tubing at final connection to each piece of equipment, machine, 
and specialty. 

O. Install thermometers on inlet and outlet piping from each water heater.   

3.03 JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings 
before assembly. 

C. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  
Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs 
and restore full ID.  Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads. 
2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded 

or damaged. 

D. Brazed Joints:  Join copper tube and fittings according to CDA's "Copper Tube 
Handbook," "Brazed Joints" Chapter. 

E. Soldered Joints:  Apply ASTM B 813, water-flushable flux to end of tube.  Join copper 
tube and fittings according to ASTM B 828 or CDA's "Copper Tube Handbook." 

F. Plastic Piping Solvent-Cement Joints:  Clean and dry joining surfaces.  Join pipe and 
fittings according to the following: 

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and 
solvent cements.  Apply primer. 

2. CPVC Piping:  Join according to ASTM D 2846/D 2846M Appendix. 

G. Dissimilar-Material Piping Joints:  Make joints using adapters compatible with materials of 
both piping systems. 
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3.04 VALVE INSTALLATION 

A. General-Duty Valves:  Comply with requirements in Division 22 Section "General-Duty 
Valves for Plumbing Piping" for valve installations. 

B. Install shutoff valve close to water main on each branch and riser serving plumbing 
fixtures or equipment, on each water supply to equipment, and on each water supply to 
plumbing fixtures that do not have supply stops.  Use ball or gate valves for piping NPS 2 
(DN 50) and smaller.   

C. Install drain valves for equipment at base of each water riser, at low points in horizontal 
piping, and where required to drain water piping.  Drain valves are specified in 
Division 22 Section "Domestic Water Piping Specialties." 

1. Hose-End Drain Valves:  At low points in water mains, risers, and branches. 
2. Stop-and-Waste Drain Valves:  Instead of hose-end drain valves where indicated. 

3.05 TRANSITION FITTING INSTALLATION 

A. Install transition couplings at joints of dissimilar piping. 

B. Transition Fittings in Aboveground Domestic Water Piping NPS 2 (DN 50) and Smaller:  
Plastic-to-metal transition fittings or unions. 

3.06 DIELECTRIC FITTING INSTALLATION 

A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing. 

B. Dielectric Fittings for NPS 2 (DN 50) and Smaller:  Use dielectric couplings or nipples. 

3.07 FLEXIBLE CONNECTOR INSTALLATION 

A. Install bronze-hose flexible connectors in copper domestic water tubing. 

3.08 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements in Division 22 Section "Hangers and Supports for Plumbing 
Piping and Equipment" for pipe hanger and support products and installation. 

1. Vertical Piping:  MSS Type 8 or 42, clamps. 
2. Individual, Straight, Horizontal Piping Runs: 

a. 100 Feet (30 m) and Less:  MSS Type 1, adjustable, steel clevis hangers. 
b. Longer Than 100 Feet (30 m):  MSS Type 43, adjustable roller hangers. 
c. Longer Than 100 Feet (30 m) If Indicated:  MSS Type 49, spring cushion 

rolls. 
3. Multiple, Straight, Horizontal Piping Runs 100 Feet (30 m) or Longer:  MSS 

Type 44, pipe rolls.  Support pipe rolls on trapeze. 
4. Base of Vertical Piping:  MSS Type 52, spring hangers. 

B. Support vertical piping and tubing at base and at each floor. 

C. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch 
(10 mm). 
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D. Install hangers for copper tubing with the following maximum horizontal spacing and 
minimum rod diameters: 

1. NPS 3/4 (DN 20) and Smaller:  60 inches (1500 mm) with 3/8-inch (10-mm) rod. 
2. NPS 1 and NPS 1-1/4 (DN 25 and DN 32):  72 inches (1800 mm) with 3/8-inch  

(10-mm) rod. 
3. NPS 1-1/2 and NPS 2 (DN 40 and DN 50):  96 inches (2400 mm) with 3/8-inch  

(10-mm) rod. 

E. Install supports for vertical copper tubing every 10 feet (3 m). 

F. Install vinyl-coated hangers for CPVC piping with the following maximum horizontal 
spacing and minimum rod diameters: 

1. NPS 1 (DN 25) and Smaller:  36 inches (900 mm) with 3/8-inch (10-mm) rod. 
2. NPS 1-1/4 to NPS 2 (DN 32 to DN 50):  48 inches (1200 mm) with 3/8-inch        

(10-mm) rod. 

G. Install supports for vertical CPVC piping every 60 inches (1500 mm) for NPS 1 (DN 25) 
and smaller, and every 72 inches (1800 mm) for NPS 1-1/4 (DN 32) and larger. 

H. Support piping and tubing not listed in this article according to MSS SP-69 and 
manufacturer's written instructions. 

3.09 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to equipment and machines to allow service and maintenance. 

C. Connect domestic water piping to exterior water-service piping.  Use transition fitting to 
join dissimilar piping materials. 

D. Connect domestic water piping to water-service piping with shutoff valve; extend and 
connect to the following: 

1. Water Heaters:  Cold-water inlet and hot-water outlet piping in sizes indicated, but 
not smaller than sizes of water heater connections. 

2. Plumbing Fixtures:  Cold- and hot-water supply piping in sizes indicated, but not 
smaller than required by plumbing code.  Comply with requirements in Division 22 
plumbing fixture Sections for connection sizes. 

3. Equipment:  Cold- and hot-water supply piping as indicated, but not smaller than 
equipment connections.  Provide shutoff valve and union for each connection.  Use 
flanges instead of unions for NPS 2-1/2 (DN 65) and larger. 

3.10 ESCUTCHEON INSTALLATION 

A. Install escutcheons for penetrations of walls and ceilings. 

B. Escutcheons for New Piping: 

1. Piping with Fitting or Sleeve Protruding from Wall:  One piece, deep pattern. 
2. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One piece, cast 

brass with polished chrome-plated finish. 
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3. Bare Piping at Ceiling Penetrations in Finished Spaces:  One piece, cast brass with 
polished chrome-plated finish. 

4. Bare Piping in Unfinished Service Spaces:  One piece, cast brass with rough-brass 
finish. 

5. Bare Piping in Equipment Rooms:  One piece, cast brass. 
6. Bare Piping at Floor Penetrations in Equipment Rooms:  One-piece floor plate. 

C. Escutcheons for Existing Piping: 

1. Insulated Piping:  Split plate, stamped steel with concealed hinge and spring clips. 
2. Bare Piping at Wall in Finished Spaces:  Split casting, cast brass with chrome-

plated finish. 
3. Bare Piping at Ceiling Penetrations in Finished Spaces:  Split casting, cast brass 

with chrome-plated finish. 
4. Bare Piping in Unfinished Service Spaces:  Split casting, cast brass with rough-

brass finish. 
5. Bare Piping in Equipment Rooms:  Split casting, cast brass. 
6. Bare Piping at Floor Penetrations in Equipment Rooms:  Split-casting floor plate. 

3.11 SLEEVE INSTALLATION 

A. General Requirements:  Install sleeves for pipes and tubes passing through penetrations 
in partitions, roofs, and walls. 

B. Sleeves are not required for core-drilled holes. 

C. Permanent sleeves are not required for holes formed by removable PE sleeves. 

D. Cut sleeves to length for mounting flush with both surfaces unless otherwise indicated. 

E. Install sleeves in new partitions, slabs, and walls as they are built. 

F. For interior wall penetrations, seal annular space between sleeve and pipe or pipe 
insulation using joint sealants appropriate for size, depth, and location of joint.  Comply 
with requirements in Division 07 Section "Joint Sealants" for joint sealants. 

G. For exterior wall penetrations below grade, seal annular space between sleeve and pipe 
using sleeve seals specified in this Section. 

H. Seal space outside of sleeves in concrete slabs and walls with grout. 

I. Install sleeves that are large enough to provide 1/4-inch (6.4-mm) annular clear space 
between sleeve and pipe or pipe insulation unless otherwise indicated. 

J. Install sleeve materials according to the following applications: 

1. Sleeves for Piping Passing through Concrete Floor Slabs of Mechanical Equipment 
Areas or Other Wet Areas:  Steel pipe. 
a. Extend sleeves 2 inches (50 mm) above finished floor level. 

2. Sleeves for Piping Passing through Gypsum-Board Partitions: 
a. PVC pipe sleeves for pipes smaller than NPS 6 (DN 150). 
b. Exception:  Sleeves are not required for water supply tubes and waste pipes 

for individual plumbing fixtures if escutcheons will cover openings. 
3. Sleeves for Piping Passing through Interior Concrete Walls: 

a. Steel pipe sleeves for pipes smaller than NPS 6 (DN 150). 
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3.12 SLEEVE SEAL INSTALLATION 

A. Install sleeve seals in sleeves in exterior concrete walls at water-service piping entries 
into building. 

B. Select type and number of sealing elements required for pipe material and size.  Position 
pipe in center of sleeve.  Assemble sleeve seal components and install in annular space 
between pipe and sleeve.  Tighten bolts against pressure plates that cause sealing 
elements to expand and make watertight seal. 

3.13 WALL PENETRATION SYSTEM INSTALLATION 

A. Install wall penetration systems in new, exterior concrete walls. 

B. Assemble wall penetration system components with sleeve pipe.  Install so that end of 
sleeve pipe and face of housing are flush with wall.  Adjust locking devices to secure 
sleeve pipe in housing. 

3.14 IDENTIFICATION 

A. Identify system components.  Comply with requirements in Division 22 Section 
"Identification for Plumbing Piping and Equipment" for identification materials and 
installation. 

B. Label pressure piping with system operating pressure. 

3.15 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Piping Inspections: 

1. Do not enclose, cover, or put piping into operation until it has been inspected and 
approved by authorities having jurisdiction. 

2. During installation, notify authorities having jurisdiction at least one day before 
inspection must be made.  Perform tests specified below in presence of authorities 
having jurisdiction: 
a. Roughing-in Inspection:  Arrange for inspection of piping before concealing 

or closing-in after roughing-in and before setting fixtures. 
b. Final Inspection:  Arrange final inspection for authorities having jurisdiction to 

observe tests specified below and to ensure compliance with requirements. 
3. Re-inspection:  If authorities having jurisdiction find that piping will not pass tests or 

inspections, make required corrections and arrange for re-inspection. 
4. Reports:  Prepare inspection reports and have them signed by authorities having 

jurisdiction. 

C. Piping Tests: 

1. Fill domestic water piping.  Check components to determine that they are not air 
bound and that piping is full of water. 

2. Test for leaks and defects in new piping and parts of existing piping that have been 
altered, extended, or repaired.  If testing is performed in segments, submit a 
separate report for each test, complete with diagram of portion of piping tested. 
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3. Leave new, altered, extended, or replaced domestic water piping uncovered and 
unconcealed until it has been tested and approved.  Expose work that was covered 
or concealed before it was tested. 

4. Cap and subject piping to static water pressure of 50 psig (345 kPa) above 
operating pressure, without exceeding pressure rating of piping system materials.  
Isolate test source and allow to stand for four hours.  Leaks and loss in test 
pressure constitute defects that must be repaired. 

5. Repair leaks and defects with new materials and retest piping or portion thereof 
until satisfactory results are obtained. 

6. Prepare reports for tests and for corrective action required. 

D. Domestic water piping will be considered defective if it does not pass tests and 
inspections. 

E. Prepare test and inspection reports. 

3.16 ADJUSTING 

A. Perform the following adjustments before operation: 

1. Close drain valves, hydrants, and hose bibbs. 
2. Open shutoff valves to fully open position. 
3. Remove plugs used during testing of piping and for temporary sealing of piping 

during installation. 
4. Remove and clean strainer screens.  Close drain valves and replace drain plugs. 
5. Remove filter cartridges from housings and verify that cartridges are as specified 

for application where used and are clean and ready for use. 
6. Check plumbing specialties and verify proper settings, adjustments, and operation. 

3.17 CLEANING 

A. Clean and disinfect potable domestic water piping as follows: 

1. Purge new piping and parts of existing piping that have been altered, extended, or 
repaired before using. 

2. Use purging and disinfecting procedures prescribed by authorities having 
jurisdiction; if methods are not prescribed, use procedures described in either 
AWWA C651 or AWWA C652 or follow procedures described below: 
a. Flush piping system with clean, potable water until dirty water does not 

appear at outlets. 
b. Fill and isolate system according to either of the following: 

1) Fill system or part thereof with water/chlorine solution with at least     
50 ppm (50 mg/L) of chlorine.  Isolate with valves and allow to stand 
for 24 hours. 

2) Fill system or part thereof with water/chlorine solution with at least    
200 ppm (200 mg/L) of chlorine.  Isolate and allow to stand for three 
hours. 

c. Flush system with clean, potable water until no chlorine is in water coming 
from system after the standing time. 

d. Submit water samples in sterile bottles to authorities having jurisdiction.  
Repeat procedures if biological examination shows contamination. 

B. Prepare and submit reports of purging and disinfecting activities. 

C. Clean interior of domestic water piping system.  Remove dirt and debris as work 
progresses. 
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3.18 PIPING SCHEDULE 

A. Transition and special fittings with pressure ratings at least equal to piping rating may be 
used in applications below unless otherwise indicated. 

B. Flanges and unions may be used for aboveground piping joints unless otherwise 
indicated. 

C. Under-building-slab, domestic water piping, NPS 2 (DN 50) and smaller, shall be the 
following: 

1. Hard or soft copper tube, ASTM B 88, Type L (ASTM B 88M, Type B); wrought-
copper solder-joint fittings; and brazed joints. 

D. Aboveground domestic water piping, NPS 2 (DN 50) and smaller, shall be one of the 
following: 

1. Hard copper tube, ASTM B 88, Type L (ASTM B 88M, Type B); cast- or wrought-
copper solder-joint fittings; and soldered joints. 

2. CPVC, Schedule 40 pipe; CPVC, Schedule 40 socket fittings; and solvent-
cemented joints. 

3.19 VALVE SCHEDULE 

A. Drawings indicate valve types to be used.  Where specific valve types are not indicated, 
the following requirements apply: 

1. Shutoff Duty:  Use ball or gate valves for piping NPS 2 (DN 50) and smaller.   
2. Drain Duty:  Hose-end drain valves. 

B. Use check valves to maintain correct direction of domestic water flow to and from 
equipment. 

C. CPVC valves matching piping materials may be used. 

END OF SECTION  
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SECTION 22 11 19 DOMESTIC WATER PIPING SPECIALTIES 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. This Section includes the following domestic water piping specialties: 

1. Post hydrants. 
2. Drain valves. 
3. Trap-seal primer valves. 

B. Related Sections include the following: 

1. Division 22 Section "Meters and Gages for Plumbing Piping" for thermometers, 
pressure gages, and flow meters in domestic water piping. 

2. Division 22 Section "Drinking Fountains and Water Coolers" for water filters for 
water coolers. 

1.03 PERFORMANCE REQUIREMENTS 

A. Minimum Working Pressure for Domestic Water Piping Specialties:  125 psig (860 kPa), 
unless otherwise indicated. 

1.04 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Diagram power, signal, and control wiring. 

C. Field quality-control test reports. 

D. Operation and Maintenance Data:  For domestic water piping specialties to include in 
emergency, operation, and maintenance manuals. 

1.05 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use. 

B. NSF Compliance: 

1. Comply with NSF 14, "Plastics Piping Components and Related Materials," for 
plastic domestic water piping components. 

2. Comply with NSF 61, "Drinking Water System Components - Health Effects; 
Sections 1 through 9." 
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PART 2 - PRODUCTS 

2.01 POST HYDRANTS 

A. Nonfreeze, Draining-Type Post Hydrants: 

1. Available Manufacturers:  Subject to compliance with requirements, provide one of 
the following:  
a. MIFAB, Inc. 
b. Prier Products, Inc. 
c. Simmons Manufacturing Co. 
d. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
e. Tyler Pipe; Wade Div. 
f. Watts Drainage Products Inc. 
g. Woodford Manufacturing Company. 
h. Zurn Plumbing Products Group; Light Commercial Operation. 
i. Zurn Plumbing Products Group; Specification Drainage Operation. 

2. Standard:  ASME A112.21.3M. 
3. Type:  Nonfreeze, exposed-outlet post hydrant. 
4. Casing and Operating Rod:  Of at least length required for burial of valve below 

frost line. 
5. Casing:  Bronze with casing guard. 
6. Inlet:  NPS 3/4 (DN 20). 
7. Outlet:  Garden-hose thread complying with ASME B1.20.7. 
8. Drain:  Designed with hole to drain into ground when shut off. 
9. Vacuum Breaker:  Nonremovable, drainable, hose-connection vacuum breaker 

complying with ASSE 1011 or backflow preventer complying with ASSE 1052; and 
garden-hose thread complying with ASME B1.20.7 on outlet. 

2.02 DRAIN VALVES 

A. Ball-Valve-Type, Hose-End Drain Valves: 
1. Standard:  MSS SP-110 for standard-port, two-piece ball valves. 
2. Pressure Rating:  400-psig (2760-kPa) minimum CWP. 
3. Size:  NPS 3/4 (DN 20). 
4. Body:  Copper alloy. 
5. Ball:  Chrome-plated brass. 
6. Seats and Seals:  Replaceable. 
7. Handle:  Vinyl-covered steel. 
8. Inlet:  Threaded or solder joint. 
9. Outlet:  Threaded, short nipple with garden-hose thread complying with 

ASME B1.20.7 and cap with brass chain. 

B. Gate-Valve-Type, Hose-End Drain Valves: 

1. Standard:  MSS SP-80 for gate valves. 
2. Pressure Rating:  Class 125. 
3. Size:  NPS 3/4 (DN 20). 
4. Body:  ASTM B 62 bronze. 
5. Inlet:  NPS 3/4 (DN 20) threaded or solder joint. 
6. Outlet:  Garden-hose thread complying with ASME B1.20.7 and cap with brass 

chain. 
 

335



 
 Project Number BWO-3132-26(002) 501920 

MDOT – 3rd District – Holmes  22 11 19 - 3 Domestic Water Piping Specialties 

2.03 TRAP-SEAL PRIMER VALVES 

A. Supply-Type, Trap-Seal Primer Valves  

1. Available Manufacturers:  Subject to compliance with requirements, provide one of 
the following:: 
a. MIFAB, Inc. 
b. PPP Inc. 
c. Sioux Chief Manufacturing Company, Inc. 
d. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
e. Watts Industries, Inc.; Water Products Div. 

2. Standard:  ASSE 1018. 
3. Pressure Rating:  125 psig (860 kPa) minimum. 
4. Body:  Bronze. 
5. Inlet and Outlet Connections:  NPS 1/2 (DN 15) threaded, union, or solder joint. 
6. Gravity Drain Outlet Connection:  NPS 1/2 (DN 15) threaded or solder joint. 
7. Finish:  Chrome plated, or rough bronze for units used with pipe or tube that is not 

chrome finished. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Refer to Division 22 Section "Common Work Results for Plumbing" for piping joining 
materials, joint construction, and basic installation requirements. 

B. Install draining-type post hydrants with 1 cu. yd. (0.75 cu. m) of crushed gravel around 
drain hole.  Set post hydrants in concrete paving or in 1 cu. ft. (0.03 cu. m) of concrete 
block at grade.  See drawings for detail. 

C. Install supply-type, trap-seal primer valves with outlet piping pitched down toward drain 
trap a minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting.  Adjust 
valve for proper flow. 

3.02 CONNECTIONS 

A. Piping installation requirements are specified in other Division 22 Sections.  Drawings 
indicate general arrangement of piping and specialties. 

B. Ground equipment according to Division 26. 

C. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power 
Conductors and Cables." 
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3.03 LABELING AND IDENTIFYING 

A. Equipment Nameplates and Signs:  Install engraved plastic-laminate equipment 
nameplate or sign on or near each of the following: 

1. Supply-type, trap-seal primer valves. 

B. Distinguish among multiple units, inform operator of operational requirements, indicate 
safety and emergency precautions, and warn of hazards and improper operations, in 
addition to identifying unit.  Nameplates and signs are specified in Division 22 Section 
"Identification for Plumbing Piping and Equipment." 

END OF SECTION  
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SECTION 22 13 13 FACILITY SANITARY SEWERS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Pipe and fittings. 
2. Non-pressure and pressure couplings. 
3. Cleanouts. 
4. Encasement for piping. 
5. Manholes. 

1.03 DEFINITIONS 

A. FRP:  Fiberglass-reinforced plastic. 

1.04 DELIVERY, STORAGE, AND HANDLING 

A. Do not store plastic manholes, pipe, and fittings in direct sunlight. 

B. Protect pipe, pipe fittings, and seals from dirt and damage. 

C. Handle manholes according to manufacturer's written rigging instructions. 

1.05 PROJECT CONDITIONS 

A. Interruption of Existing Sanitary Sewerage Service:  Do not interrupt service to facilities 
occupied by Owner or others unless permitted under the following conditions and then 
only after arranging to provide temporary service according to requirements indicated: 

1. Notify Construction Manager no fewer than two days in advance of proposed 
interruption of service. 

PART 2 - PRODUCTS 

2.01 HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings:  ASTM A 74, Service class. 

B. Gaskets:  ASTM C 564, rubber. 

C. Calking Materials:  ASTM B 29, pure lead and oakum or hemp fiber. 

2.02 HUBLESS CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings:  ASTM A 888 or CISPI 301. 
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B. CISPI-Trademark, Shielded Couplings: 

1. Manufacturers:  Subject to compliance with requirements, provide one of the 
following:  
a. ANACO-Husky. 
b. Dallas Specialty & Mfg. Co. 
c. Fernco Inc. 
d. Mission Rubber Company; a division of MCP Industries, Inc. 
e. Stant; a Tompkins company. 
f. Tyler Pipe. 

2. Description:  ASTM C 1277 and CISPI 310, with stainless-steel corrugated shield; 
stainless-steel bands and tightening devices; and ASTM C 564, rubber sleeve with 
integral, center pipe stop. 

C. Heavy-Duty, Shielded Couplings: 

1. Manufacturers:  Subject to compliance with requirements, provide one of the 
following: 
a. ANACO-Husky. 
b. Clamp-All Corp. 
c. Dallas Specialty & Mfg. Co. 
d. Mission Rubber Company; a division of MCP Industries, Inc. 
e. Stant; a Tompkins company. 
f. Tyler Pipe. 

2. Description:  ASTM C 1277 and ASTM C 1540, with stainless-steel shield; 
stainless-steel bands and tightening devices; and ASTM C 564, rubber sleeve with 
integral, center pipe stop. 

D. Cast-Iron, Shielded Couplings: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 
a. MG Piping Products Company. 

2. Description:  ASTM C 1277 with ASTM A 48/A 48M, two-piece, cast-iron housing; 
stainless-steel bolts and nuts; and ASTM C 564, rubber sleeve with integral, center 
pipe stop. 

E. Unshielded Couplings: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 
a. ANACO-Husky. 

2. Description:  ASTM C 1277 and ASTM C 1461, rigid, sleeve-type, reducing- or 
transition-type mechanical coupling, with integral, center pipe stop, molded from 
ASTM C 1440, TPE material; with corrosion-resistant-metal tension band and 
tightening mechanism on each end. 

2.03 DUCTILE-IRON, GRAVITY SEWER PIPE AND FITTINGS 

A. Pipe:  ASTM A 746, for push-on joints. 

B. Standard Fittings:  AWWA C110, ductile or gray iron, for push-on joints. 
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C. Compact Fittings:  AWWA C153, ductile iron, for push-on joints. 

D. Gaskets:  AWWA C111, rubber. 

2.04 DUCTILE-IRON, PRESSURE PIPE AND FITTINGS 

A. Push-on-Joint Piping: 

1. Pipe:  AWWA C151. 
2. Standard Fittings:  AWWA C110, ductile or gray iron. 
3. Compact Fittings:  AWWA C153. 
4. Gaskets:  AWWA C111, rubber, of shape matching pipe and fittings. 

B. Mechanical-Joint Piping: 

1. Pipe:  AWWA C151, with bolt holes in bell. 
2. Standard Fittings:  AWWA C110, ductile or gray iron, with bolt holes in bell. 
3. Compact Fittings:  AWWA C153, with bolt holes in bells. 
4. Glands:  Cast or ductile iron; with bolt holes and high-strength, cast-iron or high-

strength, low-alloy steel bolts and nuts. 
5. Gaskets:  AWWA C111, rubber, of shape matching pipe, fittings, and glands. 

2.05 ABS PIPE AND FITTINGS 

A. ABS Sewer Pipe and Fittings:  ASTM D 2751, with bell-and-spigot ends for gasketed 
joints. 

1. NPS 3 to NPS 6 (DN 80 to DN 150):  SDR 35. 

B. Gaskets:  ASTM F 477, elastomeric seals. 

2.06 PVC PIPE AND FITTINGS 

A. PVC Cellular-Core Sewer Piping: 

1. Pipe:  ASTM F 891, Sewer and Drain Series, PS 50 minimum stiffness, PVC 
cellular-core pipe with plain ends for solvent-cemented joints. 

2. Fittings:  ASTM D 3034, SDR 35, PVC socket-type fittings. 

B. PVC Corrugated Sewer Piping: 

1. Pipe:  ASTM F 949, PVC corrugated pipe with bell-and-spigot ends for gasketed 
joints. 

2. Fittings:  ASTM F 949, PVC molded or fabricated, socket type. 
3. Gaskets:  ASTM F 477, elastomeric seals. 

C. PVC Profile Sewer Piping: 

1. Pipe:  ASTM F 794, PVC profile, gravity sewer pipe with bell-and-spigot ends for 
gasketed joints. 

2. Fittings:  ASTM D 3034, PVC with bell ends. 
3. Gaskets:  ASTM F 477, elastomeric seals. 
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D. PVC Type PSM Sewer Piping: 

1. Pipe:  ASTM D 3034, SDR 35, PVC Type PSM sewer pipe with bell-and-spigot 
ends for gasketed joints. 

2. Fittings:  ASTM D 3034, PVC with bell ends. 
3. Gaskets:  ASTM F 477, elastomeric seals. 

E. PVC Gravity Sewer Piping: 

1. Pipe and Fittings:  ASTM F 679, T-1 wall thickness, PVC gravity sewer pipe with 
bell-and-spigot ends and with integral ASTM F 477, elastomeric seals for gasketed 
joints. 

2.07 NONPRESSURE-TYPE TRANSITION COUPLINGS 

A. Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or transition coupling, for 
joining underground nonpressure piping.  Include ends of same sizes as piping to be 
joined and corrosion-resistant-metal tension band and tightening mechanism on each 
end. 

B. Sleeve Materials: 

1. For Cast-Iron Soil Pipes:  ASTM C 564, rubber. 
2. For Plastic Pipes:  ASTM F 477, elastomeric seal or ASTM D 5926, PVC. 
3. For Dissimilar Pipes:  ASTM D 5926, PVC or other material compatible with pipe 

materials being joined. 

C. Unshielded, Flexible Couplings: 

1. Manufacturers:  Subject to compliance with requirements, provide one of the 
following:  
a. Dallas Specialty & Mfg. Co. 
b. Fernco Inc. 
c. Logan Clay Pipe. 
d. Mission Rubber Company; a division of MCP Industries, Inc. 
e. NDS. 
f. Plastic Oddities; a division of Diverse Corporate Technologies, Inc. 

2. Description:  Elastomeric sleeve with stainless-steel shear ring and corrosion-
resistant-metal tension band and tightening mechanism on each end. 

D. Shielded, Flexible Couplings: 

1. Manufacturers:  Subject to compliance with requirements, provide one of the 
following:  
a. Cascade Waterworks Mfg. 
b. Dallas Specialty & Mfg. Co. 
c. Mission Rubber Company; a division of MCP Industries, Inc. 

2. Description:  ASTM C 1460, elastomeric or rubber sleeve with full-length, 
corrosion-resistant outer shield and corrosion-resistant-metal tension band and 
tightening mechanism on each end. 
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E. Ring-Type, Flexible Couplings: 

1. Manufacturers:  Subject to compliance with requirements, provide one of the 
following:  
a. Fernco Inc. 
b. Logan Clay Pipe. 
c. Mission Rubber Company; a division of MCP Industries, Inc. 

2. Description:  Elastomeric compression seal with dimensions to fit inside bell of 
larger pipe and for spigot of smaller pipe to fit inside ring. 

F. Nonpressure-Type, Rigid Couplings: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 
a. ANACO-Husky. 

2. Description:  ASTM C 1461, sleeve-type, reducing- or transition-type mechanical 
coupling, molded from ASTM C 1440, TPE material; with corrosion-resistant-metal 
tension band and tightening mechanism on each end. 

2.08 CLEANOUTS 

A. Cast-Iron Cleanouts: 

1. Manufacturers:  Subject to compliance with requirements, provide one of the 
following:  
a. Josam Company. 
b. MIFAB, Inc. 
c. Smith, Jay R. Mfg. Co. 
d. Tyler Pipe. 
e. Watts Water Technologies, Inc. 
f. Zurn Specification Drainage Operation; Zurn Plumbing Products Group. 

2. Description:  ASME A112.36.2M, round, gray-iron housing with clamping device 
and round, secured, scoriated, gray-iron cover.  Include gray-iron ferrule with inside 
calk or spigot connection and countersunk, tapered-thread, brass closure plug. 

3. Top-Loading Classification(s):  Medium Duty. 
4. Sewer Pipe Fitting and Riser to Cleanout:  ASTM A 74, Service class, cast-iron soil 

pipe and fittings. 

B. PVC Cleanouts: 

1. Manufacturers:  Subject to compliance with requirements, provide one of the 
following:  
a. Canplas LLC. 
b. IPS Corporation. 
c. NDS. 
d. Plastic Oddities; a division of Diverse Corporate Technologies, Inc. 
e. Sioux Chief Manufacturing Company, Inc. 
f. Zurn Light Commercial Products Operation; Zurn Plumbing Products Group. 

2. Description:  PVC body with PVC threaded plug.  Include PVC sewer pipe fitting 
and riser to cleanout of same material as sewer piping. 

2.09 ENCASEMENT FOR PIPING 

A. Standard:  ASTM A 674 or AWWA C105. 
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B. Material:  high-density, cross-laminated polyethylene film of 0.004-inch (0.10-mm) 
minimum thickness. 

C. Form:  Sheet or tube. 

D. Color:  Black. 

2.10 CONCRETE 

A. General:  Cast-in-place concrete complying with ACI 318, ACI 350/350R 
(ACI 350M/350RM), and the following: 

1. Cement:  ASTM C 150, Type II. 
2. Fine Aggregate:  ASTM C 33, sand. 
3. Coarse Aggregate:  ASTM C 33, crushed gravel. 
4. Water:  Potable. 

B. Portland Cement Design Mix:  4000 psi (27.6 MPa) minimum, with 0.45 maximum 
water/cementitious materials ratio. 

1. Reinforcing Fabric:  ASTM A 185/A 185M, steel, welded wire fabric, plain. 
2. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (420 MPa) deformed steel. 

C. Ballast and Pipe Supports:  Portland cement design mix, 3000 psi (20.7 MPa) minimum, 
with 0.58 maximum water/cementitious materials ratio. 

1. Reinforcing Fabric:  ASTM A 185/A 185M, steel, welded wire fabric, plain. 
2. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (420 MPa) deformed steel. 

PART 3 - EXECUTION 

3.01 EARTHWORK 

A. Excavating, trenching, and backfilling are specified in Division 31 Section "Earth Moving." 

3.02 PIPING INSTALLATION 

A. General Locations and Arrangements:  Drawing plans and details indicate general 
location and arrangement of underground sanitary sewer piping.  Location and 
arrangement of piping layout take into account design considerations.  Install piping as 
indicated, to extent practical.  Where specific installation is not indicated, follow piping 
manufacturer's written instructions. 

B. Install piping beginning at low point, true to grades and alignment indicated with unbroken 
continuity of invert.  Place bell ends of piping facing upstream.  Install gaskets, seals, 
sleeves, and couplings according to manufacturer's written instructions for using 
lubricants, cements, and other installation requirements. 

C. Install cleanouts for changes in direction unless fittings are indicated.  Use fittings for 
branch connections unless direct tap into existing sewer is indicated. 

D. Install proper size increasers, reducers, and couplings where different sizes or materials 
of pipes and fittings are connected.  Reducing size of piping in direction of flow is 
prohibited. 
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E. When installing pipe under streets or other obstructions that cannot be disturbed, use 
pipe-jacking process of micro-tunneling. 

F. Install gravity-flow, non-pressure, drainage piping according to the following: 

1. Install piping pitched down in direction of flow, at minimum slope of 1 percent 
unless otherwise indicated. 

2. Install piping NPS 6 (DN 150) and larger with restrained joints at tee fittings and at 
changes in direction.  Use corrosion-resistant rods, pipe or fitting manufacturer's 
proprietary restraint system, or cast-in-place-concrete supports or anchors. 

3. Install piping with 36-inch (915-mm) minimum cover. 
4. Install hub-and-spigot, cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe 

and Fittings Handbook." 
5. Install hubless cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron 

Soil Pipe and Fittings Handbook." 
6. Install ductile-iron, gravity sewer piping according to ASTM A 746. 
7. Install ABS sewer piping according to ASTM D 2321 and ASTM F 1668. 
8. Install PVC cellular-core sewer piping according to ASTM D 2321 and 

ASTM F 1668. 
9. Install PVC corrugated sewer piping according to ASTM D 2321 and ASTM F 1668. 
10. Install PVC profile sewer piping according to ASTM D 2321 and ASTM F 1668. 
11. Install PVC Type PSM sewer piping according to ASTM D 2321 and ASTM F 1668. 
12. Install PVC gravity sewer piping according to ASTM D 2321 and ASTM F 1668. 

G. Install corrosion-protection piping encasement over the following underground metal 
piping according to ASTM A 674 or AWWA C105: 

1. Hub-and-spigot, cast-iron soil pipe. 
2. Hubless cast-iron soil pipe and fittings. 
3. Ductile-iron pipe and fittings. 

H. Clear interior of piping and manholes of dirt and superfluous material as work progresses.  
Maintain swab or drag in piping, and pull past each joint as it is completed.  Place plug in 
end of incomplete piping at end of day and when work stops. 

3.03 PIPE JOINT CONSTRUCTION 

A. Join gravity-flow, non-pressure, drainage piping according to the following: 

1. Join hub-and-spigot, cast-iron soil piping with gasket joints according to CISPI's 
"Cast Iron Soil Pipe and Fittings Handbook" for compression joints. 

2. Join hub-and-spigot, cast-iron soil piping with calked joints according to CISPI's 
"Cast Iron Soil Pipe and Fittings Handbook" for lead and oakum calked joints. 

3. Join hubless cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron 
Soil Pipe and Fittings Handbook" for hubless-coupling joints. 

4. Join ductile-iron, gravity sewer piping according to AWWA C600 for push-on joints. 
5. Join ABS sewer piping according to ASTM D 2321 and ASTM D 2751 for 

elastomeric-seal joints. 
6. Join PVC cellular-core sewer piping according to ASTM D 2321 and ASTM F 891 

for solvent-cemented joints. 
7. Join PVC corrugated sewer piping according to ASTM D 2321. 
8. Join PVC profile sewer piping according to ASTM D 2321 for elastomeric-seal 

joints or ASTM F 794 for gasketed joints. 
9. Join PVC Type PSM sewer piping according to ASTM D 2321 and ASTM D 3034 

for elastomeric-seal joints or ASTM D 3034 for elastomeric-gasket joints. 
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10. Join PVC gravity sewer piping according to ASTM D 2321 and ASTM D 3034 for 
elastomeric-seal joints or ASTM D 3034 for elastomeric-gasket joints. 

11. Join dissimilar pipe materials with non-pressure-type, flexible or rigid couplings. 

3.04 CONCRETE PLACEMENT 

A. Place cast-in-place concrete according to ACI 318. 

3.05 CLEANOUT INSTALLATION 

A. Install cleanouts and riser extensions from sewer pipes to cleanouts at grade.  Use cast-
iron soil pipe fittings in sewer pipes at branches for cleanouts, and use cast-iron soil pipe 
for riser extensions to cleanouts.  Install piping so cleanouts open in direction of flow in 
sewer pipe. 

1. Use Light-Duty, top-loading classification cleanouts in earth or unpaved foot-traffic 
areas. 

2. Use Medium-Duty, top-loading classification cleanouts in paved foot-traffic areas. 
3. Use Heavy-Duty, top-loading classification cleanouts in vehicle-traffic service  

areas. 
4. Use Extra-Heavy-Duty, top-loading classification cleanouts in roads. 

B. Set cleanout frames and covers in earth in cast-in-place-concrete block, 18 by 18 by 12 
inches (450 by 450 by 300 mm) deep.  Set with tops 1 inch (25 mm) above surrounding 
grade. 

C. Set cleanout frames and covers in concrete pavement and roads with tops flush with 
pavement surface. 

3.06 CONNECTIONS 

A. Connect non-pressure, gravity-flow drainage piping to building's sanitary building drains 
specified in Division 22 Section "Sanitary Waste and Vent Piping." 

B. Make connections to existing piping and underground manholes. 

1. Use commercially manufactured wye fittings for piping branch connections.  
Remove section of existing pipe, install wye fitting into existing piping, and encase 
entire wye fitting plus 6-inch (150-mm) overlap with not less than 6 inches (150 
mm) of concrete with 28-day compressive strength of 3000 psi (20.7 MPa). 

2. Make branch connections from side into existing piping, NPS 4 to NPS 20 (DN 100 
to DN 500).  Remove section of existing pipe, install wye fitting into existing piping, 
and encase entire wye with not less than 6 inches (150 mm) of concrete with 28-
day compressive strength of 3000 psi (20.7 MPa). 

3. Make branch connections from side into existing piping, NPS 21 (DN 525) or 
larger, or to underground manholes by cutting opening into existing unit large 
enough to allow 3 inches (76 mm) of concrete to be packed around entering 
connection.  Cut end of connection pipe passing through pipe or structure wall to 
conform to shape of and be flush with inside wall unless otherwise indicated.  On 
outside of pipe or manhole wall, encase entering connection in 6 inches (150 mm) 
of concrete for minimum length of 12 inches (300 mm) to provide additional support 
of collar from connection to undisturbed ground. 
a. Use concrete that will attain a minimum 28-day compressive strength of 3000 

psi (20.7 MPa) unless otherwise indicated. 
b. Use epoxy-bonding compound as interface between new and existing 

concrete and piping materials. 
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4. Protect existing piping and manholes to prevent concrete or debris from entering 
while making tap connections.  Remove debris or other extraneous material that 
may accumulate. 

3.07 CLOSING ABANDONED SANITARY SEWER SYSTEMS 

A. Abandoned Piping:  Close open ends of abandoned underground piping indicated to 
remain in place.  Include closures strong enough to withstand hydrostatic and earth 
pressures that may result after ends of abandoned piping have been closed.  Use either 
procedure below: 

1. Close open ends of piping with threaded metal caps, plastic plugs, or other 
acceptable methods suitable for size and type of material being closed.  Do not use 
wood plugs. 

B. Abandoned Manholes:  Excavate around manhole as required and use either procedure 
below: 

1. Remove manhole and close open ends of remaining piping. 
2. Remove top of manhole down to at least 36 inches (915 mm) below final grade.  

Fill to within 12 inches (300 mm) of top with stone, rubble, gravel, or compacted 
dirt.  Fill to top with concrete. 

C. Backfill to grade according to Division 31 Section "Earth Moving." 

3.08 IDENTIFICATION 

A. Materials and their installation are specified in Division 31 Section "Earth Moving." 
Arrange for installation of green warning tapes directly over piping and at outside edges 
of underground manholes. 

1. Use detectable warning tape over ferrous piping. 
2. Use detectable warning tape over nonferrous piping and over edges of 

underground manholes. 

3.09 FIELD QUALITY CONTROL 

A. Inspect interior of piping to determine whether line displacement or other damage has 
occurred.  Inspect after approximately 24 inches (600 mm) of backfill is in place, and 
again at completion of Project. 

1. Defects requiring correction include the following: 

a. Alignment:  Less than full diameter of inside of pipe is visible between 
structures. 

b. Deflection:  Flexible piping with deflection that prevents passage of ball or 
cylinder of size not less than 92.5 percent of piping diameter. 

c. Damage:  Crushed, broken, cracked, or otherwise damaged piping. 
d. Infiltration:  Water leakage into piping. 
e. Exfiltration:  Water leakage from or around piping. 

2. Replace defective piping using new materials, and repeat inspections until defects 
are within allowances specified. 

3. Re-inspect and repeat procedure until results are satisfactory. 
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B. Test new piping systems, and parts of existing systems that have been altered, extended, 
or repaired, for leaks and defects. 

1. Do not enclose, cover, or put into service before inspection and approval. 
2. Test completed piping systems according to requirements of authorities having 

jurisdiction. 
3. Schedule tests and inspections by authorities having jurisdiction with at least 24 

hours' advance notice. 
4. Submit separate report for each test. 
5. Hydrostatic Tests:  Test sanitary sewerage according to requirements of authorities 

having jurisdiction and the following: 
a. Fill sewer piping with water.  Test with pressure of at least 10-foot (3-m) head 

of water, and maintain such pressure without leakage for at least 15 minutes. 
b. Close openings in system and fill with water. 
c. Purge air and refill with water. 
d. Disconnect water supply. 
e. Test and inspect joints for leaks. 

6. Air Tests:  Test sanitary sewerage according to requirements of authorities having 
jurisdiction, UNI-B-6, and the following: 
a. Option:  Test plastic gravity sewer piping according to ASTM F 1417. 

C. Leaks and loss in test pressure constitute defects that must be repaired. 

D. Replace leaking piping using new materials, and repeat testing until leakage is within 
allowances specified. 

3.10 CLEANING 

A. Clean dirt and superfluous material from interior of piping. 

END OF SECTION  
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SECTION 22 13 16 SANITARY WASTE AND VENT PIPING 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. This Section includes the following for soil, waste, and vent piping inside the building: 

1. Pipe, tube, and fittings. 
2. Special pipe fittings. 
3. Encasement for underground metal piping. 

1.03 DEFINITIONS 

A. ABS:  Acrylonitrile-butadiene-styrene plastic. 

B. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

C. LLDPE:  Linear, low-density polyethylene plastic. 

D. NBR:  Acrylonitrile-butadiene rubber. 

E. PE:  Polyethylene plastic. 

F. PVC:  Polyvinyl chloride plastic. 

G. TPE:  Thermoplastic elastomer. 

1.04 PERFORMANCE REQUIREMENTS 

A. Components and installation shall be capable of withstanding the following minimum 
working pressure, unless otherwise indicated: 

1. Soil, Waste, and Vent Piping:  10-foot head of water (30 kPa). 

B. Seismic Performance:  Soil, waste, and vent piping and support and installation shall be 
capable of withstanding the effects of seismic events determined according to ASCE 7, 
"Minimum Design Loads for Buildings and Other Structures." 

1.05 QUALITY ASSURANCE 

A. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

B. Comply with NSF 14, "Plastics Piping Systems Components and Related Materials," for 
plastic piping components.  Include marking with "NSF-dwv" for plastic drain, waste, and 
vent piping; "NSF-drain" for plastic drain piping; "NSF-tubular" for plastic continuous 
waste piping; and "NSF-sewer" for plastic sewer piping. 
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PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply 
to product selection: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, manufacturers specified. 

2.02 PIPING MATERIALS 

A. Refer to Part 3 "Piping Applications" Article for applications of pipe, tube, fitting, and 
joining materials. 

2.03 HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings:  ASTM A 74, Service class. 

B. Gaskets:  ASTM C 564, rubber. 

C. Calking Materials:  ASTM B 29, pure lead and oakum or hemp fiber. 

2.04 HUBLESS CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings:  ASTM A 888 or CISPI 301. 

B. Shielded Couplings:  ASTM C 1277 assembly of metal shield or housing, corrosion-
resistant fasteners, and rubber sleeve with integral, center pipe stop. 

1. Standard, Shielded, Stainless-Steel Couplings:  CISPI 310, with stainless-steel 
corrugated shield; stainless-steel bands and tightening devices; and ASTM C 564, 
rubber sleeve. 
a. Available Manufacturers: 

1) ANACO. 
2) Fernco, Inc. 
3) Ideal Div.; Stant Corp. 
4) Mission Rubber Co. 
5) Tyler Pipe; Soil Pipe Div. 

2. Heavy-Duty, Shielded, Stainless-Steel Couplings:  With stainless-steel shield, 
stainless-steel bands and tightening devices, and ASTM C 564, rubber sleeve. 
a. Available Manufacturers: 

1) ANACO. 
2) Clamp-All Corp. 
3) Ideal Div.; Stant Corp. 
4) Mission Rubber Co. 
5) Tyler Pipe; Soil Pipe Div. 

3. Heavy-Duty, Shielded, Cast-Iron Couplings:  ASTM A 48/A 48M, two-piece, cast-
iron housing; stainless-steel bolts and nuts; and ASTM C 564, rubber sleeve. 
a. Available Manufacturers: 

1) MG Piping Products Co. 
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C. Rigid, Unshielded Couplings:  ASTM C 1461, sleeve-type, reducing- or transition-type 
mechanical coupling molded from ASTM C 1440, TPE material with corrosion-resistant-
metal tension band and tightening mechanism on each end. 

1. Available Manufacturers: 
a. ANACO. 

2.05 STEEL PIPE AND FITTINGS 

A. Steel Pipe:  ASTM A 53/A 53M, Type E or S, Grade A or B, Standard Weight or 
Schedule 40, galvanized.  Include ends matching joining method. 

B. Drainage Fittings:  ASME B16.12, threaded, cast-iron drainage pattern. 

C. Pressure Fittings: 

1. Steel Pipe Nipples:  ASTM A 733, made of ASTM A 53/A 53M or ASTM A 106, 
Schedule 40, galvanized, seamless steel pipe.  Include ends matching joining 
method. 

2. Malleable-Iron Unions:  ASME B16.39; Class 150; hexagonal-stock body with ball-
and-socket, metal-to-metal, bronze seating surface; and female threaded ends. 

3. Gray-Iron, Threaded Fittings:  ASME B16.4, Class 125, galvanized, standard 
pattern. 

4. Cast-Iron Flanges:  ASME B16.1, Class 125. 
5. Cast-Iron, Flanged Fittings:  ASME B16.1, Class 125. 

D. Grooved-Joint Systems: 

1. Available Manufacturers: 
a. Anvil International. 
b. Star Pipe Products; Star Fittings Div. 
c. Victaulic Company. 
d. Ward Manufacturing, Inc. 

2. Grooved-End, Steel-Piping Fittings:  ASTM A 47/A 47M, galvanized, malleable-iron 
casting; ASTM A 106, galvanized-steel pipe; or ASTM A 536, galvanized, ductile-
iron casting; with dimensions matching steel pipe. 

3. Grooved-End, Steel-Piping Couplings:  AWWA C606, for steel-pipe dimensions.  
Include ferrous housing sections, gasket suitable for water, and bolts and nuts. 

2.06 DUCTILE-IRON PIPE AND FITTINGS 

A. Mechanical-Joint, Ductile-Iron Pipe:  AWWA C151, with mechanical-joint bell and plain 
spigot end, unless grooved or flanged ends are indicated. 

1. Mechanical-Joint, Ductile-Iron Fittings:  AWWA C110, ductile- or gray-iron standard 
pattern or AWWA C153, ductile-iron compact pattern. 

2. Glands, Gaskets, and Bolts:  AWWA C111, ductile- or gray-iron glands, rubber 
gaskets, and steel bolts. 

B. Push-on-Joint, Ductile-Iron Pipe:  AWWA C151, with push-on-joint bell and plain spigot 
end, unless grooved or flanged ends are indicated. 

1. Push-on-Joint, Ductile-Iron Fittings:  AWWA C110, ductile- or gray-iron standard 
pattern or AWWA C153, ductile-iron compact pattern. 

2. Gaskets:  AWWA C111, rubber. 
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C. Grooved-Joint Systems: 

1. Available Manufacturers: 
a. Victaulic Company. 

2. Grooved-End, Ductile-Iron Fittings:  ASTM A 47/A 47M, malleable-iron castings or 
ASTM A 536, ductile-iron castings with dimensions matching pipe. 

3. Grooved-End, Ductile-Iron-Piping Couplings:  AWWA C606, for ductile-iron-pipe 
dimensions.  Include ferrous housing sections, gasket suitable for water, and bolts 
and nuts. 

D. Flanges:  ASME 16.1, Class 125, cast iron. 

2.07 ABS PIPE AND FITTINGS 

A. Solid-Wall ABS Pipe:  ASTM D 2661, Schedule 40. 

B. Cellular-Core ABS Pipe:  ASTM F 628, Schedule 40. 

C. ABS Socket Fittings:  ASTM D 2661, made to ASTM D 3311, drain, waste, and vent 
patterns. 

D. Solvent Cement and Adhesive Primer: 

1. Use ABS solvent cement that has a VOC content of 325 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2. Use adhesive primer that has a VOC content of 550 g/L or less when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24). 

2.08 PVC PIPE AND FITTINGS 

A. Solid-Wall PVC Pipe:  ASTM D 2665, drain, waste, and vent. 

1. PVC Socket Fittings:  ASTM D 2665, socket type, made to ASTM D 3311, drain, 
waste, and vent patterns. 

B. Cellular-Core PVC Pipe:  ASTM F 891, Schedule 40. 

1. PVC Socket Fittings:  ASTM D 2665, made to ASTM D 3311, drain, waste, and 
vent patterns and to fit Schedule 40 pipe. 

C. Cellular-Core, Sewer and Drain Series, PVC Pipe:  ASTM F 891, Series PS 100. 

1. PVC Socket Fittings:  ASTM D 2665, made to ASTM D 3311, drain, waste, and 
vent patterns and to fit Series PS 100 sewer and drain pipe. 

D. Solvent Cement and Adhesive Primer: 

1. Use PVC solvent cement that has a VOC content of 510 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2. Use adhesive primer that has a VOC content of 550 g/L or less when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24). 
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2.09 SPECIAL PIPE FITTINGS 

A. Flexible, Nonpressure Pipe Couplings:  Comply with ASTM C 1173, elastomeric, sleeve-
type, reducing or transition pattern.  Include shear ring, ends of same sizes as piping to 
be joined, and corrosion-resistant-metal tension band and tightening mechanism on each 
end. 

1. Available Manufacturers: 
a. Dallas Specialty & Mfg. Co. 
b. Fernco, Inc. 
c. Logan Clay Products Company (The). 
d. Mission Rubber Co. 
e. NDS, Inc. 
f. Plastic Oddities, Inc. 

2. Sleeve Materials: 
a. For Cast-Iron Soil Pipes:  ASTM C 564, rubber. 
b. For Plastic Pipes:  ASTM F 477, elastomeric seal or ASTM D 5926, PVC. 
c. For Dissimilar Pipes:  ASTM D 5926, PVC or other material compatible with 

pipe materials being joined. 

B. Shielded Nonpressure Pipe Couplings:  ASTM C 1460, elastomeric or rubber sleeve with 
full-length, corrosion-resistant outer shield and corrosion-resistant-metal tension band 
and tightening mechanism on each end. 

1. Available Manufacturers: 
a. Cascade Waterworks Mfg. Co. 
b. Mission Rubber Co. 

C. Rigid, Unshielded, Nonpressure Pipe Couplings:  ASTM C 1461, sleeve-type reducing- or 
transition-type mechanical coupling molded from ASTM C 1440, TPE material with 
corrosion-resistant-metal tension band and tightening mechanism on each end. 

1. Available Manufacturers: 
a. ANACO. 

D. Pressure Pipe Couplings:  AWWA C219 metal, sleeve-type same size as, with pressure 
rating at least equal to, and ends compatible with, pipes to be joined. 

1. Available Manufacturers: 
a. Cascade Waterworks Mfg. Co. 
b. Dresser, Inc.; DMD Div. 
c. EBAA Iron Sales, Inc. 
d. Ford Meter Box Company, Inc. (The); Pipe Products Div. 
e. JCM Industries, Inc. 
f. Romac Industries, Inc. 
g. Smith-Blair, Inc. 
h. Viking Johnson. 

2. Center-Sleeve Material:  Manufacturer's standard. 
3. Gasket Material:  Natural or synthetic rubber. 
4. Metal Component Finish:  Corrosion-resistant coating or material. 
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E. Flexible Ball Joints:  Ductile-iron fitting with combination of flanged and mechanical-joint 
ends complying with AWWA C110 or AWWA C153.  Include gasketed ball-joint section 
and ductile-iron gland, rubber gasket, and steel bolts. 

1. Available Manufacturers: 
a. EBAA Iron Sales, Inc. 

F. Expansion Joints:  Two or three-piece, ductile-iron assembly consisting of telescoping 
sleeve(s) with gaskets and restrained-type, ductile-iron, bell-and-spigot end sections 
complying with AWWA C110 or AWWA C153.  Select and assemble components for 
expansion indicated.  Include AWWA C111, ductile-iron glands, rubber gaskets, and steel 
bolts. 

1. Available Manufacturers: 
a. EBAA Iron Sales, Inc. 
b. Romac Industries, Inc. 
c. Star Pipe Products; Star Fittings Div. 

G. Wall-Penetration Fittings:  Compound, ductile-iron coupling fitting with sleeve and flexing 
sections for up to 20-degree deflection, gaskets, and restrained-joint ends complying with 
AWWA C110 or AWWA C153.  Include AWWA C111, ductile-iron glands, rubber gaskets, 
and steel bolts. 

1. Available Manufacturers: 
a. SIGMA Corp. 

2.10 ENCASEMENT FOR UNDERGROUND METAL PIPING 

A. Description:  ASTM A 674 or AWWA C105, high-density, crosslaminated PE film of 
0.004-inch (0.10-mm) or LLDPE film of 0.008-inch (0.20-mm) minimum thickness. 

B. Form:  Sheet or tube. 

C. Color:  Black. 

PART 3 - EXECUTION 

3.01 EXCAVATION 

A. Refer to Division 31 Section "Earth Moving" for excavating, trenching, and backfilling. 

3.02 PIPING APPLICATIONS 

A. Flanges and unions may be used on aboveground pressure piping, unless otherwise 
indicated. 

B. Aboveground, soil and waste piping NPS 4 (DN 100) and smaller shall be any of the 
following: 

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints. 
2. Hubless cast-iron soil pipe and fittings; heavy-duty shielded, stainless-steel and 

rigid, unshielded couplings; and hubless-coupling joints. 
3. Steel pipe, drainage fittings, and threaded joints. 
4. Solid-wall ABS pipe, ABS socket fittings, and solvent-cemented joints. 
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5. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 
6. Dissimilar Pipe-Material Couplings:  Rigid, unshielded, nonpressure pipe couplings 

for joining dissimilar pipe materials with small difference in OD. 

C. Aboveground, vent piping NPS 4 (DN 100) and smaller shall be any of the following: 

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints. 
2. Hubless cast-iron soil pipe and fittings;  rigid, unshielded couplings; and hubless-

coupling joints. 
3. Steel pipe, drainage fittings, and threaded joints. 
4. Solid-wall ABS pipe, ABS socket fittings, and solvent-cemented joints. 
5. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 
6. Dissimilar Pipe-Material Couplings:  Rigid, unshielded, nonpressure pipe couplings 

for joining dissimilar pipe materials with small difference in OD. 

D. Underground, soil, waste, and vent piping NPS 4 (DN 100) and smaller shall be any of 
the following: 

1. Service class, cast-iron soil piping; gaskets; and gasketed joints. 
2. Hubless cast-iron soil pipe and fittings; heavy-duty shielded, cast-iron and rigid, 

unshielded couplings; and hubless-coupling joints. 
3. Solid wall ABS pipe, ABS socket fittings, and solvent-cemented joints. 
4. Solid wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 
5. Cellular-core, Sewer and Drain Series, PVC pipe; PVC socket fittings; and solvent-

cemented joints. 
6. Dissimilar Pipe-Material Couplings:  Rigid, unshielded, nonpressure pipe couplings 

for joining dissimilar pipe materials with small difference in OD. 

E. Underground, soil and waste piping NPS 5 (DN 125) and larger shall be any of the 
following: 

1. Service class, cast-iron soil piping; gaskets; and gasketed joints. 
2. Hubless cast-iron soil pipe and fittings; heavy-duty shielded, stainless-steel and 

heavy-duty shielded, cast-iron couplings; and hubless-coupling joints. 
3. Solid-wall, Schedule 40, PVC pipe; PVC socket fittings; and solvent-cemented 

joints. 
4. Cellular-core, Sewer and Drain Series, PVC pipe; PVC socket fittings; and solvent-

cemented joints. 
5. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure pipe couplings for 

joining dissimilar pipe materials with small difference in OD. 

3.03 PIPING INSTALLATION 

A. Sanitary sewer piping outside the building is specified in Division 22 Section "Facility 
Sanitary Sewers." 

B. Basic piping installation requirements are specified in Division 22 Section "Common Work 
Results for Plumbing." 

C. Install seismic restraints on piping.   

D. Install cleanouts at grade and extend to where building sanitary drains connect to building 
sanitary sewers. 
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E. Install underground, ductile-iron, special pipe fittings according to AWWA C600. 

1. Install encasement on piping according to ASTM A 674 or AWWA C105. 

F. Install cast-iron sleeve with water stop and mechanical sleeve seal at each service pipe 
penetration through foundation wall.  Select number of interlocking rubber links required 
to make installation watertight.  Sleeves and mechanical sleeve seals are specified in 
Division 22 Section "Common Work Results for Plumbing." 

G. Install wall-penetration fitting at each service pipe penetration through foundation wall.  
Make installation watertight. 

H. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings 
Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings." 

1. Install encasement on underground piping according to ASTM A 674 or 
AWWA C105. 

I. Make changes in direction for soil and waste drainage and vent piping using appropriate 
branches, bends, and long-sweep bends.  Sanitary tees and short-sweep 1/4 bends may 
be used on vertical stacks if change in direction of flow is from horizontal to vertical.  Use 
long-turn, double Y-branch and 1/8-bend fittings if 2 fixtures are installed back to back or 
side by side with common drain pipe.  Straight tees, elbows, and crosses may be used on 
vent lines.  Do not change direction of flow more than 90 degrees.  Use proper size of 
standard increasers and reducers if pipes of different sizes are connected.  Reducing 
size of drainage piping in direction of flow is prohibited. 

J. Lay buried building drainage piping beginning at low point of each system.  Install true to 
grades and alignment indicated, with unbroken continuity of invert.  Place hub ends of 
piping upstream.  Install required gaskets according to manufacturer's written instructions 
for use of lubricants, cements, and other installation requirements.  Maintain swab in 
piping and pull past each joint as completed. 

K. Install soil and waste drainage and vent piping at the following minimum slopes, unless 
otherwise indicated: 

1. Building Sanitary Drain:  2 percent downward in direction of flow for piping NPS 3 
(DN 80) and smaller; 1 percent downward in direction of flow for piping NPS 4 
(DN 100) and larger. 

2. Horizontal Sanitary Drainage Piping:  2 percent downward in direction of flow. 
3. Vent Piping:  1 percent down toward vertical fixture vent or toward vent stack. 

L. Install engineered soil and waste drainage and vent piping systems as follows: 

1. Combination Waste and Vent:  Comply with standards of authorities having 
jurisdiction. 

2. Reduced-Size Venting:  Comply with standards of authorities having jurisdiction. 

M. Sleeves are not required for cast-iron soil piping passing through concrete slabs-on-
grade if slab is without membrane waterproofing. 

N. Install ABS soil and waste drainage and vent piping according to ASTM D 2661. 

O. Install PVC soil and waste drainage and vent piping according to ASTM D 2665. 
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P. Install underground ABS and PVC soil and waste drainage piping according to 
ASTM D 2321. 

Q. Do not enclose, cover, or put piping into operation until it is inspected and approved by 
authorities having jurisdiction. 

3.04 JOINT CONSTRUCTION 

A. Basic piping joint construction requirements are specified in Division 22 Section 
"Common Work Results for Plumbing." 

B. Join hub-and-spigot, cast-iron soil piping with gasket joints according to CISPI's "Cast 
Iron Soil Pipe and Fittings Handbook" for compression joints. 

C. Join hub-and-spigot, cast-iron soil piping with calked joints according to CISPI's "Cast 
Iron Soil Pipe and Fittings Handbook" for lead and oakum calked joints. 

D. Join hubless cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe 
and Fittings Handbook" for hubless-coupling joints. 

E. Soldered Joints:  Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-
free-alloy solder; and ASTM B 828 procedure, unless otherwise indicated. 

F. Grooved Joints:  Assemble joint with keyed coupling, gasket, lubricant, and bolts 
according to coupling and fitting manufacturer's written instructions. 

G. PVC Nonpressure Piping Joints:  Join piping according to ASTM D 2665. 

3.05 HANGER AND SUPPORT INSTALLATION 

A. Pipe hangers and supports are specified in Division 22 Section "Hangers and Supports 
for Plumbing Piping and Equipment." Install the following: 

1. Vertical Piping:  MSS Type 8 or Type 42, clamps. 
2. Install individual, straight, horizontal piping runs according to the following: 

a. 100 Feet (30 m) and Less:  MSS Type 1, adjustable, steel clevis hangers. 
b. Longer Than 100 Feet (30 m):  MSS Type 43, adjustable roller hangers. 
c. Longer Than 100 Feet (30 m), if Indicated:  MSS Type 49, spring cushion 

rolls. 
3. Multiple, Straight, Horizontal Piping Runs 100 Feet (30 m) or Longer:  MSS 

Type 44, pipe rolls.  Support pipe rolls on trapeze. 
4. Base of Vertical Piping:  MSS Type 52, spring hangers. 

B. Install supports according to Division 22 Section "Hangers and Supports for Plumbing 
Piping and Equipment." 

C. Support vertical piping and tubing at base and at each floor. 

D. Rod diameter may be reduced 1 size for double-rod hangers, with 3/8-inch (10-mm) 
minimum rods. 
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E. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and 
minimum rod diameters: 

1. NPS 1-1/2 and NPS 2 (DN 40 and DN 50):  60 inches (1500 mm) with 3/8-inch (10-
mm) rod. 

2. NPS 3 (DN 80):  60 inches (1500 mm) with 1/2-inch (13-mm) rod. 
3. NPS 4 and NPS 5 (DN 100 and DN 125):  60 inches (1500 mm) with 5/8-inch (16-

mm) rod. 

F. Install supports for vertical cast-iron soil piping every 15 feet (4.5 m). 

G. Install hangers for steel piping with the following maximum horizontal spacing and 
minimum rod diameters: 

1. NPS 1-1/4 (DN 32):  84 inches (2100 mm) with 3/8-inch (10-mm) rod. 
2. NPS 1-1/2 (DN 40):  108 inches (2700 mm) with 3/8-inch (10-mm) rod. 
3. NPS 2 (DN 50):  10 feet (3 m) with 3/8-inch (10-mm) rod. 
4. NPS 2-1/2 (DN 65):  11 feet (3.4 m) with 1/2-inch (13-mm) rod. 
5. NPS 3 (DN 80):  12 feet (3.7 m) with 1/2-inch (13-mm) rod. 
6. NPS 4 and NPS 5 (DN 100 and DN 125):  12 feet (3.7 m) with 5/8-inch (16-mm) 

rod. 

H. Install supports for vertical steel piping every 15 feet (4.5 m). 

I. Install hangers for ABS and PVC piping with the following maximum horizontal spacing 
and minimum rod diameters: 

1. NPS 1-1/2 and NPS 2 (DN 40 and DN 50):  48 inches (1200 mm) with 3/8-inch (10-
mm) rod. 

2. NPS 3 (DN 80):  48 inches (1200 mm) with 1/2-inch (13-mm) rod. 
3. NPS 4 and 5 (DN 100 and 125):  48 inches (1200 mm) with 5/8-inch (16-mm) rod. 
4. NPS 6 (DN 150):  48 inches (1200 mm) with 3/4-inch (19-mm) rod. 
5. NPS 8 to NPS 12 (DN 200 to DN 300):  48 inches (1200 mm) with 7/8-inch (22-

mm) rod. 

J. Install supports for vertical ABS and PVC piping every 48 inches (1200 mm). 

K. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's 
written instructions. 

3.06 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Connect soil and waste piping to exterior sanitary sewerage piping.  Use transition fitting 
to join dissimilar piping materials. 

C. Connect drainage and vent piping to the following: 

1. Plumbing Fixtures:  Connect drainage piping in sizes indicated, but not smaller 
than required by plumbing code. 

2. Plumbing Fixtures and Equipment:  Connect atmospheric vent piping in sizes 
indicated, but not smaller than required by authorities having jurisdiction. 

3. Plumbing Specialties:  Connect drainage and vent piping in sizes indicated, but not 
smaller than required by plumbing code. 
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3.07 FIELD QUALITY CONTROL 

A. During installation, notify authorities having jurisdiction at least 24 hours before inspection 
must be made.  Perform tests specified below in presence of authorities having 
jurisdiction. 

1. Roughing-in Inspection:  Arrange for inspection of piping before concealing or 
closing-in after roughing-in and before setting fixtures. 

2. Final Inspection:  Arrange for final inspection by authorities having jurisdiction to 
observe tests specified below and to ensure compliance with requirements. 

B. Reinspection:  If authorities having jurisdiction find that piping will not pass test or 
inspection, make required corrections and arrange for reinspection. 

C. Reports:  Prepare inspection reports and have them signed by authorities having 
jurisdiction. 

D. Test sanitary drainage and vent piping according to procedures of authorities having 
jurisdiction or, in absence of published procedures, as follows: 

1. Test for leaks and defects in new piping and parts of existing piping that have been 
altered, extended, or repaired.  If testing is performed in segments, submit 
separate report for each test, complete with diagram of portion of piping tested. 

2. Leave uncovered and unconcealed new, altered, extended, or replaced drainage 
and vent piping until it has been tested and approved.  Expose work that was 
covered or concealed before it was tested. 

3. Roughing-in Plumbing Test Procedure:  Test drainage and vent piping, except 
outside leaders, on completion of roughing-in.  Close openings in piping system 
and fill with water to point of overflow, but not less than 10-foot head of water (30 
kPa).  From 15 minutes before inspection starts to completion of inspection, water 
level must not drop.  Inspect joints for leaks. 

4. Finished Plumbing Test Procedure:  After plumbing fixtures have been set and 
traps filled with water, test connections and prove they are gastight and watertight.  
Plug vent-stack openings on roof and building drains where they leave building.  
Introduce air into piping system equal to pressure of 1-inch wg (250 Pa).  Use U-
tube or manometer inserted in trap of water closet to measure this pressure.  Air 
pressure must remain constant without introducing additional air throughout period 
of inspection.  Inspect plumbing fixture connections for gas and water leaks. 

5. Repair leaks and defects with new materials and retest piping, or portion thereof, 
until satisfactory results are obtained. 

6. Prepare reports for tests and required corrective action. 

3.08 CLEANING 

A. Clean interior of piping.  Remove dirt and debris as work progresses. 

B. Protect drains during remainder of construction period to avoid clogging with dirt and 
debris and to prevent damage from traffic and construction work. 

C. Place plugs in ends of uncompleted piping at end of day and when work stops. 
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3.09 PROTECTION 

A. Exposed ABS and PVC Piping:  Protect plumbing vents exposed to sunlight with two 
coats of water-based latex paint. 

END OF SECTION 
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SECTION 22 13 19 SANITARY WASTE PIPING SPECIALTIES 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. This Section includes the following sanitary drainage piping specialties: 

1. Cleanouts. 
2. Floor drains. 
3. Roof flashing assemblies. 
4. Miscellaneous sanitary drainage piping specialties. 
5. Flashing materials. 

B. Related Sections include the following: 

1. Division 22 Section "Plumbing Fixtures" for hair interceptors. 

1.03 DEFINITIONS 

A. ABS:  Acrylonitrile-butadiene-styrene plastic. 

B. FOG:  Fats, oils, and greases. 

C. FRP:  Fiberglass-reinforced plastic. 

D. HDPE:  High-density polyethylene plastic. 

E. PE:  Polyethylene plastic. 

F. PP:  Polypropylene plastic. 

G. PVC:  Polyvinyl chloride plastic. 

1.04 SUBMITTALS 

A. Operation and Maintenance Data:  For drainage piping specialties to include in 
emergency, operation, and maintenance manuals. 

1.05 QUALITY ASSURANCE 

A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing 
agency. 

B. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic 
sanitary piping specialty components. 
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1.06 COORDINATION 

A. Coordinate size and location of roof penetrations. 

PART 2 - PRODUCTS 

2.01 CLEANOUTS 

A. Exposed Metal Cleanouts: 

1. Available Manufacturers:  Subject to compliance with requirements, provide one of 
the following:  
a. Josam Company; Josam Div. 
b. MIFAB, Inc. 
c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
d. Tyler Pipe; Wade Div. 
e. Watts Drainage Products Inc. 
f. Zurn Plumbing Products Group; Specification Drainage Operation. 
g. Josam Company; Blucher-Josam Div. 

2. Standard:  ASME A112.36.2M for cast iron for cleanout test tee. 
3. Size:  Same as connected drainage piping 
4. Body Material:  Hub-and-spigot, cast-iron soil pipe T-branch as required to match 

connected piping. 
5. Closure:  Countersunk or raised-head, brass plug. 
6. Closure Plug Size:  Same as or not more than one size smaller than cleanout size. 
7. Closure:  Stainless-steel plug with seal. 

B. Metal Floor Cleanouts: 

1. Available Manufacturers:  Subject to compliance with requirements, provide one of 
the following:  
a. Josam Company; Josam Div. 
b. Oatey. 
c. Sioux Chief Manufacturing Company, Inc. 
d. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
e. Tyler Pipe; Wade Div. 
f. Watts Drainage Products Inc. 
g. Zurn Plumbing Products Group; Light Commercial Operation. 
h. Zurn Plumbing Products Group; Specification Drainage Operation. 
i. Josam Company; Josam Div. 
j. Kusel Equipment Co. 
k. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
l. Josam Company; Blucher-Josam Div. 

2. Standard:  ASME A112.36.2M for cast-iron soil pipe with cast-iron ferrule cleanout. 
3. Size:  Same as connected branch. 
4. Type:  Cast-iron soil pipe with cast-iron ferrule. 
5. Body or Ferrule:  Cast iron. 
6. Clamping Device:  Not required. 
7. Outlet Connection:  Spigot. 
8. Closure:  Brass plug with straight threads and gasket. 
9. Adjustable Housing Material:  Cast iron with threads. 
10. Frame and Cover Material and Finish:  Nickel-bronze, copper alloy. 
11. Frame and Cover Shape:  Round. 
12. Top Loading Classification:  Medium Duty. 
13. Riser:  ASTM A 74, Service class, cast-iron drainage pipe fitting and riser to 

cleanout. 
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14. Standard:  ASME A112.3.1. 
15. Size:  Same as connected branch. 
16. Housing:  Stainless steel. 
17. Closure:  Stainless steel with seal. 
18. Riser:  Stainless-steel drainage pipe fitting to cleanout. 

C. Cast-Iron Wall Cleanouts: 

1. Available Manufacturers:  Subject to compliance with requirements, provide one of 
the following:  
a. Josam Company; Josam Div. 
b. MIFAB, Inc. 
c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
d. Tyler Pipe; Wade Div. 
e. Watts Drainage Products Inc. 
f. Zurn Plumbing Products Group; Specification Drainage Operation. 

2. Standard:  ASME A112.36.2M.  Include wall access. 
3. Size:  Same as connected drainage piping. 
4. Body:  Hub-and-spigot, cast-iron soil pipe T-branch as required to match connected 

piping. 
5. Closure:  Countersunk or raised-head, brass plug. 
6. Closure Plug Size:  Same as or not more than one size smaller than cleanout size. 
7. Wall Access:  Round, flat, chrome-plated brass or stainless-steel cover plate with 

screw. 

2.02 FLOOR DRAINS 

A. Cast-Iron Floor Drains: 

1. Available Manufacturers:  Subject to compliance with requirements, provide one of 
the following:  
a. Commercial Enameling Co. 
b. Josam Company; Josam Div. 
c. MIFAB, Inc. 
d. Prier Products, Inc. 
e. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
f. Tyler Pipe; Wade Div. 
g. Watts Drainage Products Inc. 
h. Zurn Plumbing Products Group; Light Commercial Operation. 
i. Zurn Plumbing Products Group; Specification Drainage Operation. 

2. Standard:  ASME A112.6.3. 
3. Pattern:  Floor drain. 
4. Body Material:  Gray iron. 
5. Seepage Flange:  Not required. 
6. Anchor Flange:  Not required. 
7. Clamping Device:  Not required. 
8. Outlet:  Bottom. 
9. Backwater Valve:  Not required. 
10. Coating on Interior and Exposed Exterior Surfaces:  Not required. 
11. Sediment Bucket:  Not required. 
12. Top or Strainer Material:  Nickel bronze. 
13. Top of Body and Strainer Finish:  Nickel bronze. 
14. Top Shape:  Round. 
15. Top Loading Classification:  Medium Duty. 
16. Funnel:  Not required. 
17. Inlet Fitting:  Not required. 
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18. Trap Material:  Cast iron. 
19. Trap Pattern:  Deep-seal P-trap. 
20. Trap Features:  Trap-seal primer valve drain connection. 

2.03 ROOF FLASHING ASSEMBLIES 

A. Roof Flashing Assemblies: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 
a. Acorn Engineering Company; Elmdor/Stoneman Div. 
b. Thaler Metal Industries Ltd. 

B. Description:  Manufactured assembly made of 4.0-lb/sq. ft. (20-kg/sq. m), 0.0625-inch- 
(1.6-mm-) thick, lead flashing collar and skirt extending at least 6 inches (150 mm) from 
pipe, with galvanized-steel boot reinforcement and counterflashing fitting. 

1. Open-Top Vent Cap:  Without cap. 

2.04 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES 

A. Floor-Drain, Trap-Seal Primer Fittings: 

1. Description:  Cast iron, with threaded inlet and threaded or spigot outlet, and trap-
seal primer valve connection. 

2. Size:  Same as floor drain outlet with NPS 1/2 (DN 15) side inlet. 

B. Sleeve Flashing Device: 

1. Description:  Manufactured, cast-iron fitting, with clamping device, that forms 
sleeve for pipe floor penetrations of floor membrane.  Include galvanized-steel pipe 
extension in top of fitting that will extend 1 inch (25 mm) above finished floor and 
galvanized-steel pipe extension in bottom of fitting that will extend through floor 
slab. 

2. Size:  As required for close fit to riser or stack piping. 

C. Stack Flashing Fittings: 

1. Description:  Counterflashing-type, cast-iron fitting, with bottom recess for 
terminating roof membrane, and with threaded or hub top for extending vent pipe. 

2. Size:  Same as connected stack vent or vent stack. 

D. Vent Caps: 

1. Description:  Cast-iron body with threaded or hub inlet and vandal-proof design.  
Include vented hood and setscrews to secure to vent pipe. 

2. Size:  Same as connected stack vent or vent stack. 

2.05 FLASHING MATERIALS 

A. Lead Sheet:  ASTM B 749, Type L51121, copper bearing, with the following minimum 
weights and thicknesses, unless otherwise indicated: 

1. General Use:  4.0-lb/sq. ft. (20-kg/sq. m), 0.0625-inch (1.6-mm) thickness. 
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2. Vent Pipe Flashing:  3.0-lb/sq. ft. (15-kg/sq. m), 0.0469-inch (1.2-mm) thickness. 
3. Burning:  6-lb/sq. ft. (30-kg/sq. m), 0.0938-inch (2.4-mm) thickness. 

B. Copper Sheet:  ASTM B 152/B 152M, of the following minimum weights and thicknesses, 
unless otherwise indicated: 

1. General Applications:  12 oz./sq. ft. (3.7 kg/sq. m or 0.41-mm thickness). 
2. Vent Pipe Flashing:  8 oz./sq. ft. (2.5 kg/sq. m or 0.27-mm thickness). 

C. Zinc-Coated Steel Sheet:  ASTM A 653/A 653M, with 0.20 percent copper content and 
0.04-inch (1.01-mm) minimum thickness, unless otherwise indicated.  Include G90 (Z275) 
hot-dip galvanized, mill-phosphatized finish for painting if indicated. 

D. Elastic Membrane Sheet:  ASTM D 4068, flexible, chlorinated polyethylene, 40-mil (1.01-
mm) minimum thickness. 

E. Fasteners:  Metal compatible with material and substrate being fastened. 

F. Metal Accessories:  Sheet metal strips, clamps, anchoring devices, and similar accessory 
units required for installation; matching or compatible with material being installed. 

G. Solder:  ASTM B 32, lead-free alloy. 

H. Bituminous Coating:  SSPC-Paint 12, solvent-type, bituminous mastic. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Refer to Division 22 Section "Common Work Results for Plumbing" for piping joining 
materials, joint construction, and basic installation requirements. 

B. Install cleanouts in aboveground piping and building drain piping according to the 
following, unless otherwise indicated: 

1. Size same as drainage piping up to NPS 4 (DN 100).  Use NPS 4 (DN 100) for 
larger drainage piping unless larger cleanout is indicated. 

2. Locate at each change in direction of piping greater than 45 degrees. 
3. Locate at minimum intervals of 50 feet (15 m) for piping NPS 4 (DN 100) and 

smaller and 100 feet (30 m) for larger piping. 
4. Locate at base of each vertical soil and waste stack. 

C. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with 
finished floor. 

D. For cleanouts located in concealed piping, install cleanout wall access covers, of types 
indicated, with frame and cover flush with finished wall. 
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E. Install floor drains at low points of surface areas to be drained.  Set grates of drains flush 
with finished floor, unless otherwise indicated. 

1. Position floor drains for easy access and maintenance. 
2. Set floor drains below elevation of surrounding finished floor to allow floor drainage.  

Set with grates depressed according to the following drainage area radii: 
a. Radius, 30 Inches (750 mm) or Less:  Equivalent to 1 percent slope, but not 

less than 1/4-inch (6.35-mm) total depression. 
3. Install floor-drain flashing collar or flange so no leakage occurs between drain and 

adjoining flooring.  Maintain integrity of waterproof membranes where penetrated. 
4. Install individual traps for floor drains connected to sanitary building drain, unless 

otherwise indicated. 

F. Install roof flashing assemblies on sanitary stack vents and vent stacks that extend 
through roof. 

G. Install flashing fittings on sanitary stack vents and vent stacks that extend through roof. 

H. Install deep-seal traps on floor drains and other waste outlets, if indicated. 

I. Install floor-drain, trap-seal primer fittings on inlet to floor drains that require trap-seal 
primer connection. 

1. Exception:  Fitting may be omitted if trap has trap-seal primer connection. 
2. Size:  Same as floor drain inlet. 

J. Install sleeve flashing device with each riser and stack passing through floors with 
waterproof membrane. 

K. Install vent caps on each vent pipe passing through roof. 

L. Install traps on plumbing specialty drain outlets.  Omit traps on indirect wastes unless 
trap is indicated. 

M. Install escutcheons at wall, floor, and ceiling penetrations in exposed finished locations 
and within cabinets and millwork.  Use deep-pattern escutcheons if required to conceal 
protruding pipe fittings. 

3.02 CONNECTIONS 

A. Piping installation requirements are specified in other Division 22 Sections.  Drawings 
indicate general arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to equipment to allow service and maintenance. 

3.03 FLASHING INSTALLATION 

A. Fabricate flashing from single piece unless large pans, sumps, or other drainage shapes 
are required.  Join flashing according to the following if required: 

1. Lead Sheets:  Burn joints of lead sheets 6.0-lb/sq. ft. (30-kg/sq. m), 0.0938-inch 
(2.4-mm) thickness or thicker.  Solder joints of lead sheets 4.0-lb/sq. ft. (20-
kg/sq. m), 0.0625-inch (1.6-mm) thickness or thinner. 

2. Copper Sheets:  Solder joints of copper sheets. 
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B. Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in 
floors and roofs with waterproof membrane. 

1. Pipe Flashing:  Sleeve type, matching pipe size, with minimum length of 10 inches 
(250 mm), and skirt or flange extending at least 8 inches (200 mm) around pipe. 

2. Sleeve Flashing:  Flat sheet, with skirt or flange extending at least 8 inches (200 
mm) around sleeve. 

3. Embedded Specialty Flashing:  Flat sheet, with skirt or flange extending at least 8 
inches (200 mm) around specialty. 

C. Set flashing on floors and roofs in solid coating of bituminous cement. 

D. Secure flashing into sleeve and specialty clamping ring or device. 

E. Install flashing for piping passing through roofs with counterflashing or commercially 
made flashing fittings, according to Division 07 Section "Sheet Metal Flashing and Trim." 

F. Extend flashing up vent pipe passing through roofs and turn down into pipe, or secure 
flashing into cast-iron sleeve having calking recess. 

G. Fabricate and install flashing and pans, sumps, and other drainage shapes. 

3.04 LABELING AND IDENTIFYING 

A. Distinguish among multiple units, inform operator of operational requirements, indicate 
safety and emergency precautions, and warn of hazards and improper operations, in 
addition to identifying unit.  Nameplates and signs are specified in Division 22 Section 
"Identification for Plumbing Piping and Equipment." 

3.05 FIELD QUALITY CONTROL 

A. Tests and Inspections: 

1. Leak Test:  After installation, charge system and test for leaks.  Repair leaks and 
retest until no leaks exist. 

3.06 PROTECTION 

A. Protect drains during remainder of construction period to avoid clogging with dirt or debris 
and to prevent damage from traffic or construction work. 

B. Place plugs in ends of uncompleted piping at end of each day or when work stops. 

END OF SECTION  
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SECTION 22 33 00 ELECTRIC DOMESTIC WATER HEATERS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. This Section includes the following electric water heaters: 

1. Thermostat-control, instantaneous electric water heaters. 
2. Water heater accessories. 

1.03 SUBMITTALS 

A. Product Data:  For each type and size of water heater indicated.  Include rated 
capacities, operating characteristics, furnished specialties, and accessories. 

B. Shop Drawings:  Diagram power, signal, and control wiring. 

C. Operation and Maintenance Data:  For electric water heaters to include in emergency, 
operation, and maintenance manuals. 

D. Warranty:  Special warranty specified in this Section. 

1.04 QUALITY ASSURANCE 

A. Source Limitations:  Obtain same type of electric water heaters through one source from 
a single manufacturer. 

B. Product Options:  Drawings indicate size, profiles, and dimensional requirements of 
electric water heaters and are based on the specific system indicated.  Refer to 
Division 01 Section "Product Requirements." 

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use. 

D. ASHRAE/IESNA 90.1-2004 Compliance:  Applicable requirements in 
ASHRAE/IESNA 90.1-2004. 

E. ASME Compliance:  Where indicated, fabricate and label commercial water heater 
storage tanks to comply with ASME Boiler and Pressure Vessel Code:  Section VIII, 
Division 1. 

F. Comply with NSF 61, "Drinking Water System Components - Health Effects; Sections 1 
through 9," for all components that will be in contact with potable water. 
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1.05 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair 
or replace components of electric water heaters that fails in materials or workmanship 
within specified warranty period. 

1. Failures include, but are not limited to, the following: 
a. Structural failures including storage tank and supports. 
b. Faulty operation of controls. 
c. Deterioration of metals, metal finishes, and other materials beyond normal 

use. 
2. Warranty Period(s):  From date of Substantial Completion: 

a. Instantaneous Electric Water Heaters:  Five year(s). 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply 
to product selection: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, manufacturers specified. 

2.02 INSTANTANEOUS ELECTRIC WATER HEATERS 

A. Thermostat-Control, Instantaneous Electric Water Heaters:  Comply with UL 499 for 
tankless electric (water heater) heating appliance. 

1. Available Manufacturers: 
a. Chronomite Laboratories, Inc. 
b. IMI Waterheating, Ltd. 
c. Keltech, Inc. 
d. Niagara Industries, Inc. 

2. Construction:  Copper piping or tubing complying with NSF 61 barrier materials for 
potable water, without storage capacity. 
a. Connections:  ASME B1.20.1 pipe thread. 
b. Pressure Rating:  150 psig (1035 kPa). 
c. Heating Element:  Resistance heating system. 
d. Temperature Control:  Thermostat. 
e. Safety Control:  High-temperature-limit cutoff device or system. 
f. Jacket:  Aluminum or steel with enameled finish or plastic. 

3. Support:  Bracket for wall mounting. 
4. Capacity and Characteristics: 

a. See drawings for Characteristics. 

2.03 WATER HEATER ACCESSORIES 

A. Combination Temperature and Pressure Relief Valves:  ASME rated and stamped and 
complying with ASME PTC 25.3.  Include relieving capacity at least as great as heat 
input, and include pressure setting less than water heater working-pressure rating.  
Select relief valves with sensing element that extends into storage tank. 
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B. Pressure Relief Valves:  ASME rated and stamped and complying with ASME PTC 25.3.  
Include pressure setting less than water heater working-pressure rating. 

C. Water Heater Mounting Brackets:  Water heater manufacturer's factory-fabricated steel 
bracket for wall mounting and capable of supporting water heater and water. 

2.04 SOURCE QUALITY CONTROL 

A. Test and inspect water heater storage tanks, specified to be ASME-code construction, 
according to ASME Boiler and Pressure Vessel Code. 

B. Hydrostatically test commercial water heater storage tanks before shipment to minimum 
of one and one-half times pressure rating. 

C. Prepare test reports. 

PART 3 - EXECUTION 

3.01 WATER HEATER INSTALLATION 

A. Install water heaters level and plumb, according to layout drawings, original design, and 
referenced standards.  Maintain manufacturer's recommended clearances.  Arrange units 
so controls and devices needing service are accessible. 

B. Install[ combination temperature and] pressure relief valves in water piping for water 
heaters without storage.  Extend commercial-water-heater relief-valve outlet, with drain 
piping same as domestic water piping in continuous downward pitch, and discharge by 
positive air gap onto closest floor drain or mop sink. 

C. Install water-heater drain piping as indirect waste to spill by positive air gap into open 
drains or over floor drains.  Install hose-end drain valves at low points in water piping for 
water heaters that do not have tank drains.  Refer to Division 22 Section "Domestic Water 
Piping Specialties" for hose-end drain valves. 

D. Install thermometer on outlet piping of water heaters.  Refer to Division 22 Section 
"Meters and Gages for Plumbing Piping" for thermometers. 

E. Fill water heaters with water. 

3.02 CONNECTIONS 

A. Piping installation requirements are specified in other Division 22 Sections.  Drawings 
indicate general arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to water heaters to allow service and maintenance.  Arrange piping 
for easy removal of water heaters. 

C. Ground equipment according to Division 26. 

D. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power 
Conductors and Cables." 
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3.03 FIELD QUALITY CONTROL 

A. Perform the following field tests and inspections and prepare test reports: 

1. Leak Test:  After installation, test for leaks.  Repair leaks and retest until no leaks 
exist. 

2. Operational Test:  After electrical circuitry has been energized, confirm proper 
operation. 

3. Test and adjust controls and safeties.  Replace damaged and malfunctioning 
controls and equipment. 

B. Remove and replace water heaters that do not pass tests and inspections and retest as 
specified above. 

3.04 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain instantaneous electric water heaters.  Refer to 
Division 01 Section "Demonstration and Training." 

END OF SECTION 
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SECTION 22 40 00 PLUMBING FIXTURES 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. This Section includes the following conventional plumbing fixtures and related 
components: 

1. Faucets for lavatories and sinks. 
2. Flushometers. 
3. Toilet seats. 
4. Protective shielding guards. 
5. Fixture supports. 
6. Water closets. 
7. Urinals. 
8. Lavatories. 

B. Related Sections include the following: 

1. Division 10 Section "Toilet, Bath, and Laundry Accessories." 
2. Division 22 Section "Domestic Water Piping Specialties" for floor drains and 

specialty fixtures not included in this Section. 
3. Division 22 Section "Drinking Fountains and Water Coolers." 

1.03 DEFINITIONS 

A. ABS:  Acrylonitrile-butadiene-styrene plastic. 

B. Accessible Fixture:  Plumbing fixture that can be approached, entered, and used by 
people with disabilities. 

C. Cast Polymer:  Cast-filled-polymer-plastic material.  This material includes cultured-
marble and solid-surface materials. 

D. Cultured Marble:  Cast-filled-polymer-plastic material with surface coating. 

E. Fitting:  Device that controls the flow of water into or out of the plumbing fixture.  Fittings 
specified in this Section include supplies and stops, faucets and spouts, shower heads 
and tub spouts, drains and tailpieces, and traps and waste pipes.  Piping and general-
duty valves are included where indicated. 

F. FRP:  Fiberglass-reinforced plastic. 

G. PMMA:  Polymethyl methacrylate (acrylic) plastic. 

H. PVC:  Polyvinyl chloride plastic. 
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I. Solid Surface:  Nonporous, homogeneous, cast-polymer-plastic material with heat-, 
impact-, scratch-, and stain-resistance qualities. 

1.04 SUBMITTALS 

A. Product Data:  For each type of plumbing fixture indicated.  Include selected fixture and 
trim, fittings, accessories, appliances, appurtenances, equipment, and supports.  Indicate 
materials and finishes, dimensions, construction details, and flow-control rates. 

B. Shop Drawings:  Diagram power, signal, and control wiring. 

C. Operation and Maintenance Data:  For plumbing fixtures to include in emergency, 
operation, and maintenance manuals. 

D. Warranty:  Special warranty specified in this Section. 

1.05 QUALITY ASSURANCE 

A. Source Limitations:  Obtain plumbing fixtures, faucets, and other components of each 
category through one source from a single manufacturer. 

1. Exception:  If fixtures, faucets, or other components are not available from a single 
manufacturer, obtain similar products from other manufacturers specified for that 
category. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use. 

C. Regulatory Requirements:  Comply with requirements in ICC A117.1, "Accessible and 
Usable Buildings and Facilities"; Public Law 90-480, "Architectural Barriers Act"; and 
Public Law 101-336, "Americans with Disabilities Act"; for plumbing fixtures for people 
with disabilities. 

D. Regulatory Requirements:  Comply with requirements in Public Law 102-486, "Energy 
Policy Act," about water flow and consumption rates for plumbing fixtures. 

E. NSF Standard:  Comply with NSF 61, "Drinking Water System Components--Health 
Effects," for fixture materials that will be in contact with potable water. 

F. Select combinations of fixtures and trim, faucets, fittings, and other components that are 
compatible. 

G. Comply with the following applicable standards and other requirements specified for 
plumbing fixtures: 

1. Enameled, Cast-Iron Fixtures:  ASME A112.19.1M. 
2. Porcelain-Enameled, Formed-Steel Fixtures:  ASME A112.19.4M. 
3. Solid-Surface-Material Lavatories and Sinks:  ANSI/ICPA SS-1. 
4. Vitreous-China Fixtures:  ASME A112.19.2M. 
5. Water-Closet, Flush Valve, Tank Trim:  ASME A112.19.5. 
6. Water-Closet, Flushometer Tank Trim:  ASSE 1037. 
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H. Comply with the following applicable standards and other requirements specified for sink 
faucets: 

1. Backflow Protection Devices for Faucets with Hose-Thread Outlet:  
ASME A112.18.3M. 

2. Faucets:  ASME A112.18.1. 
3. Hose-Connection Vacuum Breakers:  ASSE 1011. 
4. Hose-Coupling Threads:  ASME B1.20.7. 
5. Integral, Atmospheric Vacuum Breakers:  ASSE 1001. 
6. NSF Potable-Water Materials:  NSF 61. 
7. Pipe Threads:  ASME B1.20.1. 
8. Sensor-Actuated Faucets and Electrical Devices:  UL 1951. 
9. Supply Fittings:  ASME A112.18.1. 
10. Brass Waste Fittings:  ASME A112.18.2. 

I. Comply with the following applicable standards and other requirements specified for 
miscellaneous fittings: 

1. Atmospheric Vacuum Breakers:  ASSE 1001. 
2. Brass and Copper Supplies:  ASME A112.18.1. 
3. Plastic Tubular Fittings:  ASTM F 409. 
4. Brass Waste Fittings:  ASME A112.18.2. 
5. Sensor-Operation Flushometers:  ASSE 1037 and UL 1951. 

J. Comply with the following applicable standards and other requirements specified for 
miscellaneous components: 

1. Flexible Water Connectors:  ASME A112.18.6. 
2. Floor Drains:  ASME A112.6.3. 
3. Grab Bars:  ASTM F 446. 
4. Off-Floor Fixture Supports:  ASME A112.6.1M. 
5. Pipe Threads:  ASME B1.20.1. 
6. Plastic Toilet Seats:  ANSI Z124.5. 
7. Supply and Drain Protective Shielding Guards:  ICC A117.1. 

1.06 WARRANTY 

A. Special Warranties:  Manufacturer's standard form in which manufacturer agrees to repair 
or replace components of whirlpools that fail in materials or workmanship within specified 
warranty period. 

1. Failures include, but are not limited to, the following: 
a. Structural failures of unit shell. 
b. Faulty operation of controls, blowers, pumps, heaters, and timers. 
c. Deterioration of metals, metal finishes, and other materials beyond normal 

use. 
2. Warranty Period for Commercial Applications:  Three year(s) from date of 

Substantial Completion. 
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1.07 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are 
packaged with protective covering for storage and identified with labels describing 
contents. 

1. Faucet Washers and O-Rings:  Equal to 10 percent of amount of each type and 
size installed. 

2. Faucet Cartridges and O-Rings:  Equal to 5 percent of amount of each type and 
size installed. 

3. Flushometer Valve, Repair Kits:  Equal to 10 percent of amount of each type 
installed, but no fewer than 2 of each type. 

4. Provide hinged-top wood or metal box, or individual metal boxes, with separate 
compartments for each type and size of extra materials listed above. 

5. Toilet Seats:  Equal to 5 percent of amount of each type installed. 

PART 2 - PRODUCTS 

2.01 LAVATORY FAUCETS 

A. Lavatory Faucets: To be integral to Lavatory. 

2.02 SINK FAUCETS 

A. Sink Faucet for existing mop sink: 

1. Available Manufacturers:  Subject to compliance with requirements, provide one of 
the following:  
a. American Standard Companies, Inc. 
b. Bradley Corporation. 
c. Chicago Faucets. 
d. Delta Faucet Company. 
e. Eljer. 
f. Elkay Manufacturing Co. 
g. Kohler Co. 
h. Moen, Inc. 
i. Royal Brass Mfg. Co. 
j. T & S Brass and Bronze Works, Inc. 
k. Zurn Plumbing Products Group; Commercial Brass Operation. 

2. Description:  Service sink faucet with stops in shanks, vacuum breaker, hose-
thread outlet, and pail hook.  Include hot- and cold-water indicators; coordinate 
faucet inlets with supplies and fixture holes; coordinate outlet with spout and fixture 
receptor. 
a. Body Material:  Commercial, solid brass. 
b. Finish:  Polished chrome plate. 
c. Maximum Flow Rate:  2.5 gpm (9.5 L/min.), unless otherwise indicated. 
d. Mixing Valve:  Two-lever handle. 
e. Backflow Protection Device for Hose Outlet:  Required. 
f. Centers:  6 inches (152 mm). 
g. Mounting:  Back/wall, exposed. 
h. Handle(s):  Wrist blade, 4 inches (102 mm). 
i. Spout Type:  Swivel gooseneck. 
j. Spout Outlet:  Hose thread. 
k. Vacuum Breaker:  Required. 
l. Drain:  Grid. 
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2.03 FLUSHOMETERS 

A. Flushometers: 

1. Available Manufacturers:  Subject to compliance with requirements, provide one of 
the following:  
a. Delta Faucet Company. 
b. Sloan Valve Company. 
c. Zurn Plumbing Products Group; Commercial Brass Operation. 

2. Description:  Flushometer for urinal and water-closet-type fixture.  Include brass 
body with corrosion-resistant internal components  control stop with check valve, 
vacuum breaker, copper or brass tubing, and polished chrome-plated finish on 
exposed parts. 
a. Internal Design:  Diaphragm operation. 
b. Style:  Concealed. 
c. Inlet Size:  See drawings. 
d. Trip Mechanism:  Hard-wired, electric-sensor actuator. 
e. Consumption:  See drawings. 
f. Tailpiece Size:  See drawings. 

2.04 TOILET SEATS 

A. Toilet Seats: 

1. Available Manufacturers:  Subject to compliance with requirements, provide one of 
the following:  
a. American Standard Companies, Inc. 
b. Bemis Manufacturing Company. 
c. Centoco Manufacturing Corp. 
d. Church Seats. 
e. Eljer. 
f. Kohler Co. 
g. Olsonite Corp. 
h. Sanderson Plumbing Products, Inc.; Beneke Div. 
i. Sperzel. 

2. Description:  Toilet seat for water-closet-type fixture. 
a. Material:  Molded, solid plastic. 
b. Configuration:  Open front without cover. 
c. Size:  Elongated. 
d. Hinge Type:  SS, self-sustaining.  
e. Class:  Heavy-duty commercial. 
f. Color:  White. 

2.05 PROTECTIVE SHIELDING GUARDS 

A. Protective Shielding Pipe Covers: 

1. Available Manufacturers:  Subject to compliance with requirements, provide one of 
the following:  
a. Engineered Brass Co. 
b. Insul-Tect Products Co.; a Subsidiary of MVG Molded Products. 
c. McGuire Manufacturing Co., Inc. 
d. Plumberex Specialty Products Inc. 
e. TCI Products. 
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f. TRUEBRO, Inc. 
g. Zurn Plumbing Products Group; Tubular Brass Plumbing Products Operation. 

2. Description:  Manufactured plastic wraps for covering plumbing fixture hot- and 
cold-water supplies and trap and drain piping.  Comply with Americans with 
Disabilities Act (ADA) requirements. 

2.06 FIXTURE SUPPORTS 

A. Available Manufacturers:  Subject to compliance with requirements, provide one of the 
following:  

1. Josam Company. 
2. MIFAB Manufacturing Inc. 
3. Smith, Jay R. Mfg. Co. 
4. Tyler Pipe; Wade Div. 
5. Watts Drainage Products Inc.; a div. of Watts Industries, Inc. 
6. Zurn Plumbing Products Group; Specification Drainage Operation. 

B. Water-Closet Supports: 

1. Description:  Combination carrier designed for accessible mounting height of wall-
mounting, water-closet-type fixture.  Include single or double, vertical or horizontal, 
hub-and-spigot or hubless waste fitting as required for piping arrangement; 
faceplates; couplings with gaskets; feet; and fixture bolts and hardware matching 
fixture.  Include additional extension coupling, faceplate, and feet for installation in 
wide pipe space. 

C. Urinal Supports: 

1. Description:  Type I, urinal carrier with fixture support plates and coupling with seal 
and fixture bolts and hardware matching fixture for wall-mounting, urinal-type 
fixture.  Include steel uprights with feet. 

2. Accessible-Fixture Support:  Include rectangular steel uprights. 

D. Lavatory Supports: 

1. Description:  Type II, lavatory carrier with concealed arms and tie rod for wall-
mounting, lavatory-type fixture.  Include steel uprights with feet. 

2. Accessible-Fixture Support:  Include rectangular steel uprights. 

2.07 WATER CLOSETS 

A. Water Closets, WC: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 
a. American Standard Companies, Inc. 
b. Kohler Co. 

2. Description Wall-mounting, back-outlet, vitreous-china fixture designed for 
flushometer valve operation. 
a. Style:  Flushometer valve. 

1) Bowl Type:  Elongated with siphon-jet design. 
2) Design Consumption:  1.6 gal./flush (6 L/flush. 
3) Color:  White. 
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2.08 URINALS 

A. Urinals, UR: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 
a. American Standard Companies, Inc. 
b. Kohler Co. 

2. Description:  Wall-mounting, back-outlet, vitreous-china fixture designed for 
flushometer valve operation. 
a. Type:  Siphon jet. 
b. Strainer or Trapway:  Open trapway with integral trap. 
c. Design Consumption:  0.5 gal./flush (1.9 L/flush). 
d. Color:  White. 
e. Outlet Size:  NPS 2 (DN 50). 

2.09 LAVATORIES 

A. Lavatories, LAV: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 
a. Bradley Corporation.(Basis-of-Design) 
b. Intersan Manufacturing Company. 

2. Description:  Accessible, wall mounted, multi-basin design, wash-up fixture. 
a. Arrangement:  Wash-up stations facing individual spray heads. 
b. Receptor Material:  Solid surface on base. 
c. Receptor Color or Finish:  See Architectural drawings for color. 
d. Number of Stations:  Three. 
e. Control:  Individual, sensor actuation. 
f. Mounting:  Wall with wall bracket. 
g. Supplies:  NPS 1/2 (DN 15) copper tubing with ball, gate, or globe valves. 
h. Drain:  Grid with NPS 1-1/2 (DN 40) tailpiece. 
i. Drain Piping:  NPS 2 (DN 50) P-trap, waste to wall, and wall flange. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to 
verify actual locations of piping connections before plumbing fixture installation. 

B. Examine cabinets, counters, floors, and walls for suitable conditions where fixtures will be 
installed. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 INSTALLATION 

A. Assemble plumbing fixtures, trim, fittings, and other components according to 
manufacturers' written instructions. 
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B. Install off-floor supports, affixed to building substrate, for wall-mounting fixtures. 

1. Use carrier supports with waste fitting and seal for back-outlet fixtures. 
2. Use carrier supports without waste fitting for fixtures with tubular waste piping. 
3. Use chair-type carrier supports with rectangular steel uprights for accessible 

fixtures. 

C. Install back-outlet, wall-mounting fixtures onto waste fitting seals and attach to supports. 

D. Install floor-mounting fixtures on closet flanges or other attachments to piping or building 
substrate. 

E. Install wall-mounting fixtures with tubular waste piping attached to supports. 

F. Install fixtures level and plumb according to roughing-in drawings. 

G. Install water-supply piping with stop on each supply to each fixture to be connected to 
water distribution piping.  Attach supplies to supports or substrate within pipe spaces 
behind fixtures.  Install stops in locations where they can be easily reached for operation. 

1. Exception:  Use ball, gate, or globe valves if supply stops are not specified with 
fixture.  Valves are specified in Division 22 Section "General-Duty Valves for 
Plumbing Piping." 

H. Install trap and tubular waste piping on drain outlet of each fixture to be directly 
connected to sanitary drainage system. 

I. Install tubular waste piping on drain outlet of each fixture to be indirectly connected to 
drainage system. 

J. Install flushometer valves for accessible water closets and urinals with handle mounted 
on wide side of compartment.  Install other actuators in locations that are easy for people 
with disabilities to reach. 

K. Install toilet seats on water closets. 

L. Install faucet-spout fittings with specified flow rates and patterns in faucet spouts if 
faucets are not available with required rates and patterns.  Include adapters if required. 

M. Install water-supply flow-control fittings with specified flow rates in fixture supplies at stop 
valves. 

N. Install faucet flow-control fittings with specified flow rates and patterns in faucet spouts if 
faucets are not available with required rates and patterns.  Include adapters if required. 

O. Install traps on fixture outlets. 

1. Exception:  Omit trap on fixtures with integral traps. 
2. Exception:  Omit trap on indirect wastes, unless otherwise indicated. 

P. Install escutcheons at piping wall and ceiling penetrations in exposed, finished locations 
and within cabinets and millwork.  Use deep-pattern escutcheons if required to conceal 
protruding fittings.  Escutcheons are specified in Division 22 Section "Common Work 
Results for Plumbing." 
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Q. Seal joints between fixtures and walls, floors, and countertops using sanitary-type, one-
part, mildew-resistant silicone sealant.  Match sealant color to fixture color.  Sealants are 
specified in Division 07 Section "Joint Sealants." 

3.03 CONNECTIONS 

A. Piping installation requirements are specified in other Division 22 Sections.  Drawings 
indicate general arrangement of piping, fittings, and specialties. 

B. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and 
vent piping.  Use size fittings required to match fixtures. 

C. Ground equipment according to Division 26. 

D. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power 
Conductors and Cables." 

3.04 FIELD QUALITY CONTROL 

A. Verify that installed plumbing fixtures are categories and types specified for locations 
where installed. 

B. Check that plumbing fixtures are complete with trim, faucets, fittings, and other specified 
components. 

C. Inspect installed plumbing fixtures for damage.  Replace damaged fixtures and 
components. 

D. Test installed fixtures after water systems are pressurized for proper operation.  Replace 
malfunctioning fixtures and components, then retest.  Repeat procedure until units 
operate properly. 

3.05 ADJUSTING 

A. Operate and adjust faucets and controls.  Replace damaged and malfunctioning fixtures, 
fittings, and controls. 

B. Operate and adjust controls.  Replace damaged and malfunctioning units and controls. 

C. Adjust water pressure at faucets and flushometer valves to produce proper flow and 
stream. 

D. Replace washers and seals of leaking and dripping faucets and stops. 

3.06 CLEANING 

A. Clean fixtures, faucets, and other fittings with manufacturers' recommended cleaning 
methods and materials.  Do the following: 

1. Remove faucet spouts and strainers, remove sediment and debris, and reinstall 
strainers and spouts. 

2. Remove sediment and debris from drains. 

B. After completing installation of exposed, factory-finished fixtures, faucets, and fittings, 
inspect exposed finishes and repair damaged finishes. 
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3.07 PROTECTION 

A. Provide protective covering for installed fixtures and fittings. 

B. Do not allow use of plumbing fixtures for temporary facilities unless approved in writing by 
Owner. 

END OF SECTION 
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SECTION 22 47 00 DRINKING FOUNTAINS AND WATER COOLERS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. This Section includes the following water coolers and related components: 

1. Drinking fountains. 
2. Pressure water coolers. 
3. Fixture supports. 

1.03 DEFINITIONS 

A. Accessible Water Cooler:  Fixture that can be approached and used by people with 
disabilities. 

B. Cast Polymer:  Dense, cast-filled-polymer plastic. 

C. Drinking Fountain:  Fixture with nozzle for delivering stream of water for drinking. 

D. Fitting:  Device that controls flow of water into or out of fixture. 

E. Fixture:  Drinking fountain or water cooler unless one is specifically indicated. 

F. Remote Water Cooler:  Electrically powered equipment for generating cooled drinking 
water. 

G. Water Cooler:  Electrically powered fixture for generating and delivering cooled drinking 
water. 

1.04 SUBMITTALS 

A. Product Data:  For each fixture indicated.  Include rated capacities, furnished specialties, 
and accessories. 

B. Shop Drawings:  Diagram power, signal, and control wiring. 

C. Operation and Maintenance Data:  For fixtures to include in emergency, operation, and 
maintenance manuals. 

1.05 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use. 
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B. Regulatory Requirements:  Comply with requirements in ICC A117.1, "Accessible and 
Usable Buildings and Facilities"; Public Law 90-480, "Architectural Barriers Act" ; and 
Public Law 101-336, "Americans with Disabilities Act" ; for fixtures for people with 
disabilities. 

C. NSF Standard:  Comply with NSF 61, "Drinking Water System Components--Health 
Effects," for fixture materials that will be in contact with potable water. 

D. ARI Standard:  Comply with ARI's "Directory of Certified Drinking Water Coolers" for style 
classifications. 

E. ARI Standard:  Comply with ARI 1010, "Self-Contained, Mechanically Refrigerated 
Drinking-Water Coolers," for water coolers and with ARI's "Directory of Certified Drinking 
Water Coolers" for type and style classifications. 

F. ASHRAE Standard:  Comply with ASHRAE 34, "Designation and Safety Classification of 
Refrigerants," for water coolers.  Provide HFC 134a (tetrafluoroethane) refrigerant, unless 
otherwise indicated. 

1.06 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are 
packaged with protective covering for storage and identified with labels describing 
contents. 

1. Filter Cartridges:  Equal to 10 percent of amount installed for each type and size 
indicated, but no fewer than 2 of each. 

PART 2 - PRODUCTS 

2.01 PRESSURE WATER COOLERS 

A. Water Coolers, DF-1: 

1. Available Manufacturers:  Subject to compliance with requirements, provide one of 
the following:  
a. Elkay Manufacturing Co. 
b. Halsey Taylor. 
c. Haws Corporation. 
d. Larco, Inc. 
e. Oasis Corporation. 
f. Sunroc Corp. 

2. Description:  ARI 1010, Type PB, pressure with bubbler, Style FW, flush-to-wall 
water cooler. 
a. Cabinet:  Steel with powder-coat-finish. 
b. Bubbler:  One, with adjustable stream regulator, located on deck. 
c. Control:  Push button. 
d. Supply:  NPS 3/8 (DN 10) with ball, gate, or globe valve. 
e. Filter:  One or more water filters complying with NSF 42 and NSF 53 for cyst 

and lead reduction to below EPA standards; with capacity sized for unit peak 
flow rate. 
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f. Drain:  Grid with NPS 1-1/4 (DN 32) minimum horizontal waste and trap 
complying with ASME A112.18.2. 

g. Cooling System:  Electric, with hermetically sealed compressor, cooling coil, 
air-cooled condensing unit, corrosion-resistant tubing, refrigerant, corrosion-
resistant-metal storage tank, and adjustable thermostat. 
1) See drawings for capacities and electrical characteristics. 

2.02 FIXTURE SUPPORTS 

A. Available Manufacturers:  Subject to compliance with requirements, provide one of the 
following:  

1. Josam Co. 
2. MIFAB Manufacturing, Inc. 
3. Smith, Jay R. Mfg. Co. 
4. Tyler Pipe; Wade Div. 
5. Watts Drainage Products Inc.; a div. of Watts Industries, Inc. 
6. Zurn Plumbing Products Group; Specification Drainage Operation. 

B. Description:  ASME A112.6.1M, water cooler carriers.  Include vertical, steel uprights with 
feet and tie rods and bearing plates with mounting studs matching fixture to be 
supported. 

1. Type I:  Hanger-type carrier with two vertical uprights. 
2. Supports for Accessible Fixtures:  Include rectangular, vertical, steel uprights 

instead of steel pipe uprights. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine roughing-in for water and waste piping systems to verify actual locations of 
piping connections before fixture installation.  Verify that sizes and locations of piping and 
types of supports match those indicated. 

B. Examine walls and floors for suitable conditions where fixtures are to be installed. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 APPLICATIONS 

A. Use carrier off-floor supports for wall-mounting fixtures, unless otherwise indicated. 

B. Use mounting frames for recessed water coolers, unless otherwise indicated. 

C. Use chrome-plated brass or copper tube, fittings, and valves in locations exposed to 
view.  Plain copper tube, fittings, and valves may be used in concealed locations. 
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3.03 INSTALLATION 

A. Install off-floor supports affixed to building substrate and attach wall-mounting fixtures, 
unless otherwise indicated. 

B. Install mounting frames affixed to building construction and attach recessed water coolers 
to mounting frames, unless otherwise indicated. 

C. Install fixtures level and plumb.  For fixtures indicated for children, install at height 
required by authorities having jurisdiction. 

D. Install water-supply piping with shutoff valve on supply to each fixture to be connected to 
water distribution piping.  Use ball, gate, or globe valve.  Install valves in locations where 
they can be easily reached for operation.  Valves are specified in Division 22 Section 
"General-Duty Valves for Plumbing Piping." 

E. Install trap and waste piping on drain outlet of each fixture to be connected to sanitary 
drainage system. 

F. Install pipe escutcheons at wall penetrations in exposed, finished locations.  Use deep-
pattern escutcheons where required to conceal protruding pipe fittings.  Escutcheons are 
specified in Division 22 Section "Common Work Results for Plumbing." 

G. Seal joints between fixtures and walls and floors using sanitary-type, one-part, mildew-
resistant, silicone sealant.  Match sealant color to fixture color.  Sealants are specified in 
Division 07 Section "Joint Sealants." 

3.04 CONNECTIONS 

A. Piping installation requirements are specified in other Division 22 Sections.  Drawings 
indicate general arrangement of piping, fittings, and specialties. 

B. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and 
vent piping.  Use size fittings required to match fixtures. 

C. Ground equipment according to Division. 

D. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power 
Conductors and Cables." 

3.05 FIELD QUALITY CONTROL 

A. Water Cooler Testing:  After electrical circuitry has been energized, test for compliance 
with requirements.  Test and adjust controls and safeties. 

1. Remove and replace malfunctioning units and retest as specified above. 

3.06 ADJUSTING 

A. Adjust fixture flow regulators for proper flow and stream height. 

B. Adjust water cooler temperature settings. 
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3.07 CLEANING 

A. After completing fixture installation, inspect unit.  Remove paint splatters and other spots, 
dirt, and debris.  Repair damaged finish to match original finish. 

B. Clean fixtures, on completion of installation, according to manufacturer's written 
instructions. 

END OF SECTION 

385



 
  Project Number BWO-3132-26(002) 501920 

MDOT – 3rd District – Holmes  23 05 00 - 1 Common Work Results for HVAC 

SECTION 23 05 00 COMMON WORK RESULTS FOR HVAC 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. This Section includes the following: 

1. Piping materials and installation instructions common to most piping systems. 
2. Transition fittings. 
3. Dielectric fittings. 
4. Mechanical sleeve seals. 
5. Sleeves. 
6. Escutcheons. 
7. Grout. 
8. HVAC demolition. 
9. Equipment installation requirements common to equipment sections. 
10. Painting and finishing. 
11. Supports and anchorages. 

1.03 DEFINITIONS 

A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred 
spaces, pipe and duct chases, unheated spaces immediately below roof, spaces above 
ceilings, unexcavated spaces, crawlspaces, and tunnels. 

B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished 
occupied spaces and mechanical equipment rooms. 

C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient 
temperatures and weather conditions.  Examples include rooftop locations. 

D. Concealed, Interior Installations:  Concealed from view and protected from physical 
contact by building occupants.  Examples include above ceilings and chases. 

E. Concealed, Exterior Installations:  Concealed from view and protected from weather 
conditions and physical contact by building occupants but subject to outdoor ambient 
temperatures.  Examples include installations within unheated shelters. 

F. The following are industry abbreviations for plastic materials: 

1. CPVC:  Chlorinated polyvinyl chloride plastic. 
2. PE:  Polyethylene plastic. 
3. PVC:  Polyvinyl chloride plastic. 

G. The following are industry abbreviations for rubber materials: 

1. EPDM:  Ethylene-propylene-diene terpolymer rubber. 
2. NBR:  Acrylonitrile-butadiene rubber. 
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1.04 QUALITY ASSURANCE 

A. Steel Support Welding:  Qualify processes and operators according to AWS D1.1, 
"Structural Welding Code--Steel." 

B. Steel Pipe Welding:  Qualify processes and operators according to ASME Boiler and 
Pressure Vessel Code:  Section IX, "Welding and Brazing Qualifications." 

1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping." 
2. Certify that each welder has passed AWS qualification tests for welding processes 

involved and that certification is current. 

C. Electrical Characteristics for HVAC Equipment:  Equipment of higher electrical 
characteristics may be furnished provided such proposed equipment is approved in 
writing and connecting electrical services, circuit breakers, and conduit sizes are 
appropriately modified.  If minimum energy ratings or efficiencies are specified, 
equipment shall comply with requirements. 

1.05 DELIVERY, STORAGE, AND HANDLING 

A. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through 
shipping, storage, and handling to prevent pipe end damage and to prevent entrance of 
dirt, debris, and moisture. 

B. Store plastic pipes protected from direct sunlight.  Support to prevent sagging and 
bending. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. In other Part 2 articles where subparagraph titles below introduce lists, the following 
requirements apply for product selection: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the manufacturers specified. 

2.02 PIPE, TUBE, AND FITTINGS 

A. Refer to individual Division 23 piping Sections for pipe, tube, and fitting materials and 
joining methods. 

B. Pipe Threads:  ASME B1.20.1 for factory-threaded pipe and pipe fittings. 

2.03 JOINING MATERIALS 

A. Refer to individual Division 23 piping Sections for special joining materials not listed 
below. 

B. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according 
to ASTM B 813. 
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C. Brazing Filler Metals:  AWS A5.8, BCuP Series, copper-phosphorus alloys for general-
duty brazing, unless otherwise indicated; and AWS A5.8, BAg1, silver alloy for refrigerant 
piping, unless otherwise indicated. 

D. Welding Filler Metals:  Comply with AWS D10.12 for welding materials appropriate for 
wall thickness and chemical analysis of steel pipe being welded. 

E. Solvent Cements for Joining Plastic Piping: 

1. CPVC Piping:  ASTM F 493. 
2. PVC Piping:  ASTM D 2564.  Include primer according to ASTM F 656. 

2.04 TRANSITION FITTINGS 

A. Plastic-to-Metal Transition Fittings:  CPVC and PVC one-piece fitting with manufacturer's 
Schedule 80 equivalent dimensions; one end with threaded brass insert, and one solvent-
cement-joint end. 

1. Available Manufacturers: 
a. Eslon Thermoplastics. 

B. Plastic-to-Metal Transition Adaptors:  One-piece fitting with manufacturer's SDR 11 
equivalent dimensions; one end with threaded brass insert, and one solvent-cement-joint 
end. 

1. Available Manufacturers: 
a. Thompson Plastics, Inc. 

C. Plastic-to-Metal Transition Unions:  MSS SP-107, CPVC and PVC four-part union.  
Include brass end, solvent-cement-joint end, rubber O-ring, and union nut. 

1. Available Manufacturers: 
a. NIBCO INC. 
b. NIBCO, Inc.; Chemtrol Div. 

2.05 DIELECTRIC FITTINGS 

A. Description:  Combination fitting of copper alloy and ferrous materials with threaded, 
solder-joint, plain, or weld-neck end connections that match piping system materials. 

B. Insulating Material:  Suitable for system fluid, pressure, and temperature. 

C. Dielectric Unions:  Factory-fabricated, union assembly, for 250-psig (1725-kPa) minimum 
working pressure at 180 deg F (82 deg C). 

1. Available Manufacturers: 
a. Capitol Manufacturing Co. 
b. Central Plastics Company. 
c. Eclipse, Inc. 
d. Epco Sales, Inc. 
e. Hart Industries, International, Inc. 
f. Watts Industries, Inc.; Water Products Div. 
g. Zurn Industries, Inc.; Wilkins Div. 
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D. Dielectric Flanges:  Factory-fabricated, companion-flange assembly, for 150- or 300-psig 
(1035- or 2070-kPa) minimum working pressure as required to suit system pressures. 

1. Available Manufacturers: 
a. Capitol Manufacturing Co. 
b. Central Plastics Company. 
c. Epco Sales, Inc. 
d. Watts Industries, Inc.; Water Products Div. 

E. Dielectric-Flange Kits:  Companion-flange assembly for field assembly.  Include flanges, 
full-face- or ring-type neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves, 
phenolic washers, and steel backing washers. 

1. Available Manufacturers: 
a. Advance Products & Systems, Inc. 
b. Calpico, Inc. 
c. Central Plastics Company. 
d. Pipeline Seal and Insulator, Inc. 

2. Separate companion flanges and steel bolts and nuts shall have 150- or 300-psig 
(1035- or 2070-kPa) minimum working pressure where required to suit system 
pressures. 

F. Dielectric Couplings:  Galvanized-steel coupling with inert and noncorrosive, 
thermoplastic lining; threaded ends; and 300-psig (2070-kPa) minimum working pressure 
at 225 deg F (107 deg C). 

1. Available Manufacturers: 
a. Calpico, Inc. 
b. Lochinvar Corp. 

G. Dielectric Nipples:  Electroplated steel nipple with inert and noncorrosive, thermoplastic 
lining; plain, threaded, or grooved ends; and 300-psig (2070-kPa) minimum working 
pressure at 225 deg F (107 deg C). 

1. Available Manufacturers: 
a. Perfection Corp. 
b. Precision Plumbing Products, Inc. 
c. Sioux Chief Manufacturing Co., Inc. 
d. Victaulic Co. of America. 

2.06 MECHANICAL SLEEVE SEALS 

A. Description:  Modular sealing element unit, designed for field assembly, to fill annular 
space between pipe and sleeve. 

1. Available Manufacturers: 
a. Advance Products & Systems, Inc. 
b. Calpico, Inc. 
c. Metraflex Co. 
d. Pipeline Seal and Insulator, Inc. 

2. Sealing Elements:  EPDM interlocking links shaped to fit surface of pipe.  Include 
type and number required for pipe material and size of pipe. 

3. Pressure Plates:  Carbon steel.  Include two for each sealing element. 
4. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of length 

required to secure pressure plates to sealing elements.  Include one for each 
sealing element. 
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2.07 SLEEVES 

A. Galvanized-Steel Sheet:  0.0239-inch (0.6-mm) minimum thickness; round tube closed 
with welded longitudinal joint. 

B. Steel Pipe:  ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends. 

C. Cast Iron:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with 
plain ends and integral waterstop, unless otherwise indicated. 

D. Stack Sleeve Fittings:  Manufactured, cast-iron sleeve with integral clamping flange.  
Include clamping ring and bolts and nuts for membrane flashing. 

1. Underdeck Clamp:  Clamping ring with set screws. 

E. Molded PVC:  Permanent, with nailing flange for attaching to wooden forms. 

F. PVC Pipe:  ASTM D 1785, Schedule 40. 

G. Molded PE:  Reusable, PE, tapered-cup shaped, and smooth-outer surface with nailing 
flange for attaching to wooden forms. 

2.08 ESCUTCHEONS 

A. Description:  Manufactured wall and ceiling escutcheons and floor plates, with an ID to 
closely fit around pipe, tube, and insulation of insulated piping and an OD that completely 
covers opening. 

B. One-Piece, Deep-Pattern Type:  Deep-drawn, box-shaped brass with polished chrome-
plated finish. 

C. One-Piece, Cast-Brass Type:  With set screw. 

1. Finish:  Polished chrome-plated and rough brass. 

D. Split-Casting, Cast-Brass Type:  With concealed hinge and set screw. 

1. Finish:  Polished chrome-plated and rough brass. 

2.09 GROUT 

A. Description:  ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement 
grout. 

1. Characteristics:  Post-hardening, volume-adjusting, nonstaining, noncorrosive, 
nongaseous, and recommended for interior and exterior applications. 

2. Design Mix:  5000-psi (34.5-MPa), 28-day compressive strength. 
3. Packaging:  Premixed and factory packaged. 
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PART 3 - EXECUTION 

3.01 HVAC DEMOLITION 

A. Refer to Division 01 Section "Cutting and Patching" and Division 02 Section "Selective 
Structure Demolition" for general demolition requirements and procedures. 

B. Disconnect, demolish, and remove HVAC systems, equipment, and components 
indicated to be removed. 

1. Piping to Be Removed:  Remove portion of piping indicated to be removed and cap 
or plug remaining piping with same or compatible piping material. 

2. Ducts to Be Removed:  Remove portion of ducts indicated to be removed and plug 
remaining ducts with same or compatible ductwork material. 

3. Equipment to Be Removed:  Disconnect and cap services and remove equipment. 

C. If pipe, insulation, or equipment to remain is damaged in appearance or is unserviceable, 
remove damaged or unserviceable portions and replace with new products of equal 
capacity and quality. 

3.02 PIPING SYSTEMS - COMMON REQUIREMENTS 

A. Install piping according to the following requirements and Division 23 Sections specifying 
piping systems. 

B. Drawing plans, schematics, and diagrams indicate general location and arrangement of 
piping systems.  Indicated locations and arrangements were used to size pipe and 
calculate friction loss, expansion, pump sizing, and other design considerations.  Install 
piping as indicated unless deviations to layout are approved on Coordination Drawings. 

C. Install piping in concealed locations, unless otherwise indicated and except in equipment 
rooms and service areas. 

D. Install piping indicated to be exposed and piping in equipment rooms and service areas 
at right angles or parallel to building walls.  Diagonal runs are prohibited unless 
specifically indicated otherwise. 

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

F. Install piping to permit valve servicing. 

G. Install piping at indicated slopes. 

H. Install piping free of sags and bends. 

I. Install fittings for changes in direction and branch connections. 

J. Install piping to allow application of insulation. 

K. Select system components with pressure rating equal to or greater than system operating 
pressure. 
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L. Install escutcheons for penetrations of walls and ceilings according to the following: 

1. New Piping: 
a. Piping with Fitting or Sleeve Protruding from Wall:  One-piece, deep-pattern 

type. 
b. Insulated Piping:  One-piece, stamped-steel type with spring clips. 
c. Bare Piping at Wall Penetrations in Finished Spaces:  One-piece, cast-brass 

type with polished chrome-plated finish. 
d. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece or split-

casting, cast-brass type with polished chrome-plated finish. 
e. Bare Piping in Unfinished Service Spaces:  One-piece, cast-brass type with 

rough-brass finish. 
f. Bare Piping in Equipment Rooms:  One-piece, cast-brass type. 

2. Existing Piping:  Use the following: 
a. Insulated Piping:  Split-plate, stamped-steel type with concealed or exposed-

rivet hinge and spring clips. 
b. Bare Piping at Wall Penetrations in Finished Spaces:  Split-casting, cast-

brass type with chrome-plated finish. 
c. Bare Piping at Ceiling Penetrations in Finished Spaces:  Split-casting, cast-

brass type with chrome-plated finish. 
d. Bare Piping in Unfinished Service Spaces:  Split-casting, cast-brass type with 

rough-brass finish. 
e. Bare Piping in Equipment Rooms:  Split-casting, cast-brass type. 

M. Sleeves are not required for core-drilled holes. 

N. Permanent sleeves are not required for holes formed by removable PE sleeves. 

O. Install sleeves for pipes passing through concrete and masonry. 

P. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board 
partitions, and roof slabs. 

1. Cut sleeves to length for mounting flush with both surfaces. 
2. Install sleeves that are large enough to provide 1/4-inch (6.4-mm) annular clear 

space between sleeve and pipe or pipe insulation.  Use the following sleeve 
materials: 
a. Steel Pipe Sleeves:  For pipes smaller than NPS 6 (DN 150). 
b. Stack Sleeve Fittings:  For pipes penetrating floors with membrane 

waterproofing.  Secure flashing between clamping flanges.  Install section of 
cast-iron soil pipe to extend sleeve to 2 inches (50 mm) above finished floor 
level.  Refer to Division 07 Section "Sheet Metal Flashing and Trim" for 
flashing. 
1) Seal space outside of sleeve fittings with grout. 

3. Seal annular space between sleeve and pipe or pipe insulation, using joint sealants 
appropriate for size, depth, and location of joint.  Refer to Division 07 Section "Joint 
Sealants" for materials and installation. 

Q. Aboveground, Exterior-Wall Pipe Penetrations:  Seal penetrations using sleeves and 
mechanical sleeve seals.  Select sleeve size to allow for 1-inch (25-mm) annular clear 
space between pipe and sleeve for installing mechanical sleeve seals. 

1. Install steel pipe for sleeves smaller than 6 inches (150 mm) in diameter. 
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2. Mechanical Sleeve Seal Installation:  Select type and number of sealing elements 
required for pipe material and size.  Position pipe in center of sleeve.  Assemble 
mechanical sleeve seals and install in annular space between pipe and sleeve.  
Tighten bolts against pressure plates that cause sealing elements to expand and 
make watertight seal. 

R. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and 
floors at pipe penetrations.  Seal pipe penetrations with firestop materials.  Refer to 
Division 07 Section "Penetration Firestopping" for materials. 

S. Verify final equipment locations for roughing-in. 

T. Refer to equipment specifications in other Sections of these Specifications for roughing-in 
requirements. 

3.03 PIPING JOINT CONSTRUCTION 

A. Join pipe and fittings according to the following requirements and Division 23 Sections 
specifying piping systems. 

B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 

C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 
assembly. 

D. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to 
tube end.  Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," 
using lead-free solder alloy complying with ASTM B 32. 

E. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and 
Tube" Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8. 

F. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  
Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs 
and restore full ID.  Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads unless dry 
seal threading is specified. 

2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded 
or damaged.  Do not use pipe sections that have cracked or open welds. 

G. Welded Joints:  Construct joints according to AWS D10.12, using qualified processes and 
welding operators according to Part 1 "Quality Assurance" Article. 

H. Plastic Piping Solvent-Cement Joints:  Clean and dry joining surfaces.  Join pipe and 
fittings according to the following: 

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and 
solvent cements. 

2. CPVC Piping:  Join according to ASTM D 2846/D 2846M Appendix. 
3. PVC Pressure Piping:  Join schedule number ASTM D 1785, PVC pipe and PVC 

socket fittings according to ASTM D 2672.  Join other-than-schedule-number PVC 
pipe and socket fittings according to ASTM D 2855. 

4. PVC Nonpressure Piping:  Join according to ASTM D 2855. 
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I. Plastic Pressure Piping Gasketed Joints:  Join according to ASTM D 3139. 

J. Plastic Non-pressure Piping Gasketed Joints:  Join according to ASTM D 3212. 

K. PE Piping Heat-Fusion Joints:  Clean and dry joining surfaces by wiping with clean cloth 
or paper towels.  Join according to ASTM D 2657. 

1. Plain-End Pipe and Fittings:  Use butt fusion. 
2. Plain-End Pipe and Socket Fittings:  Use socket fusion. 

3.04 PIPING CONNECTIONS 

A. Make connections according to the following, unless otherwise indicated: 

1. Install unions, in piping NPS 2 (DN 50) and smaller, adjacent to each valve and at 
final connection to each piece of equipment. 

2. Dry Piping Systems:  Install dielectric unions and flanges to connect piping 
materials of dissimilar metals. 

3. Wet Piping Systems:  Install dielectric coupling and nipple fittings to connect piping 
materials of dissimilar metals. 

3.05 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS 

A. Install equipment to allow maximum possible headroom unless specific mounting heights 
are not indicated. 

B. Install equipment level and plumb, parallel and perpendicular to other building systems 
and components in exposed interior spaces, unless otherwise indicated. 

C. Install HVAC equipment to facilitate service, maintenance, and repair or replacement of 
components.  Connect equipment for ease of disconnecting, with minimum interference 
to other installations.  Extend grease fittings to accessible locations. 

D. Install equipment to allow right of way for piping installed at required slope. 

3.06 PAINTING 

A. Damage and Touchup:  Repair marred and damaged factory-painted finishes with 
materials and procedures to match original factory finish. 

3.07 ERECTION OF METAL SUPPORTS AND ANCHORAGES 

A. Refer to Division 05 Section "Miscellaneous Metals" for structural steel. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and 
elevation to support and anchor HVAC materials and equipment. 

C. Field Welding:  Comply with AWS D1.1. 

END OF SECTION 
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SECTION 23 05 13 COMMON MOTOR REQUIREMENTS FOR HVAC 
 EQUIPMENT 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section includes general requirements for single-phase and polyphase, general-purpose, 
horizontal, small and medium, squirrel-cage induction motors for use on ac power 
systems up to 600 V and installed at equipment manufacturer's factory or shipped 
separately by equipment manufacturer for field installation. 

1.03 COORDINATION 

A. Coordinate features of motors, installed units, and accessory devices to be compatible 
with the following: 

1. Motor controllers. 
2. Torque, speed, and horsepower requirements of the load. 
3. Ratings and characteristics of supply circuit and required control sequence. 
4. Ambient and environmental conditions of installation location. 

PART 2 - PRODUCTS 

2.01 GENERAL MOTOR REQUIREMENTS 

A. Comply with requirements in this Section except when stricter requirements are specified 
in HVAC equipment schedules or Sections. 

B. Comply with NEMA MG 1 unless otherwise indicated. 

C. Comply with IEEE 841 for severe-duty motors. 

2.02 MOTOR CHARACTERISTICS 

A. Duty:  Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 feet 
(1000 m) above sea level. 

B. Capacity and Torque Characteristics:  Sufficient to start, accelerate, and operate 
connected loads at designated speeds, at installed altitude and environment, with 
indicated operating sequence, and without exceeding nameplate ratings or considering 
service factor. 
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2.03 POLYPHASE MOTORS 

A. Description:  NEMA MG 1, Design B, medium induction motor. 

B. Efficiency:  Energy efficient, as defined in NEMA MG 1. 

C. Service Factor:  1.15. 

D. Multispeed Motors:  Variable torque. 

1. For motors with 2:1 speed ratio, consequent pole, single winding. 
2. For motors with other than 2:1 speed ratio, separate winding for each speed. 

E. Multispeed Motors:  Separate winding for each speed. 

F. Rotor:  Random-wound, squirrel cage. 

G. Bearings:  Regreasable, shielded, antifriction ball bearings suitable for radial and thrust 
loading. 

H. Temperature Rise:  Match insulation rating. 

I. Insulation:  Class F. 

J. Code Letter Designation: 

1. Motors Smaller than 15 HP:  Manufacturer's standard starting characteristic. 

K. Enclosure Material:  Cast iron for motor frame sizes 324T and larger; rolled steel for 
motor frame sizes smaller than 324T. 

2.04 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS 

A. Motors Used with Reduced-Voltage and Multispeed Controllers:  Match wiring connection 
requirements for controller with required motor leads.  Provide terminals in motor terminal 
box, suited to control method. 

B. Severe-Duty Motors:  Comply with IEEE 841, with 1.15 minimum service factor. 

2.05 SINGLE-PHASE MOTORS 

A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and 
requirements of specific motor application: 

1. Permanent-split capacitor. 
2. Split phase. 
3. Capacitor start, inductor run. 
4. Capacitor start, capacitor run. 

B. Multispeed Motors:  Variable-torque, permanent-split-capacitor type. 

C. Bearings:  Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial 
and thrust loading. 
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D. Motors 1/20 HP and Smaller:  Shaded-pole type. 

E. Thermal Protection:  Internal protection to automatically open power supply circuit to 
motor when winding temperature exceeds a safe value calibrated to temperature rating of 
motor insulation.  Thermal-protection device shall automatically reset when motor 
temperature returns to normal range. 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 
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SECTION 23 05 29 HANGERS AND SUPPORTS FOR HVAC PIPING 
 AND EQUIPMENT 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Metal pipe hangers and supports. 
2. Trapeze pipe hangers. 
3. Metal framing systems. 
4. Thermal-hanger shield inserts. 
5. Fastener systems. 
6. Equipment supports. 

B. Related Sections: 

1. Division 05 Section "Metal Fabrications" for structural-steel shapes and plates for 
trapeze hangers for pipe and equipment supports. 

2. Division 23 Section "Vibration and Seismic Controls for HVAC Piping and 
Equipment" for vibration isolation devices. 

3. Division 23 Section(s) "Metal Ducts" for duct hangers and supports. 

1.03 DEFINITIONS 

A. MSS:  Manufacturers Standardization Society of The Valve and Fittings Industry Inc. 

1.04 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design trapeze pipe hangers and equipment supports, including 
comprehensive engineering analysis by a qualified professional engineer, using 
performance requirements and design criteria indicated. 

B. Structural Performance:  Hangers and supports for HVAC piping and equipment shall 
withstand the effects of gravity loads and stresses within limits and under conditions 
indicated according to ASCE/SEI 7. 

1. Design supports for multiple pipes, including pipe stands, capable of supporting 
combined weight of supported systems, system contents, and test water. 

2. Design equipment supports capable of supporting combined operating weight of 
supported equipment and connected systems and components. 

3. Design seismic-restraint hangers and supports for piping and equipment and obtain 
approval from authorities having jurisdiction. 
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1.05 QUALITY ASSURANCE 

A. Structural Steel Welding Qualifications:  Qualify procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

B. Pipe Welding Qualifications:  Qualify procedures and operators according to ASME Boiler 
and Pressure Vessel Code. 

PART 2 - PRODUCTS 

2.01 METAL PIPE HANGERS AND SUPPORTS 

A. Carbon-Steel Pipe Hangers and Supports: 

1. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components. 
2. Galvanized Metallic Coatings:  Pre-galvanized or hot dipped. 
3. Nonmetallic Coatings:  Plastic coating, jacket, or liner. 
4. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion to 

support bearing surface of piping. 
5. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel. 

B. Stainless-Steel Pipe Hangers and Supports: 

1. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components. 
2. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion to 

support bearing surface of piping. 
3. Hanger Rods:  Continuous-thread rod, nuts, and washer made of stainless steel. 

C. Copper Pipe Hangers: 

1. Description:  MSS SP-58, Types 1 through 58, copper-coated-steel, factory-
fabricated components. 

2. Hanger Rods:  Continuous-thread rod, nuts, and washer made of stainless steel. 

2.02 TRAPEZE PIPE HANGERS 

A. Description:  MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made 
from structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, 
saddles, and U-bolts. 

2.03 METAL FRAMING SYSTEMS 

A. MFMA Manufacturer Metal Framing Systems: 

1. Manufacturers:  Subject to compliance with requirements, provide one of the 
following:  
a. Allied Tube & Conduit. 
b. Cooper B-Line, Inc. 
c. Flex-Strut Inc. 
d. GS Metals Corp. 
e. Thomas & Betts Corporation. 
f. Unistrut Corporation; Tyco International, Ltd. 
g. Wesanco, Inc. 
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2. Description:  Shop- or field-fabricated pipe-support assembly for supporting 
multiple parallel pipes. 

3. Standard:  MFMA-4. 
4. Channels:  Continuous slotted steel channel with inturned lips. 
5. Channel Nuts:  Formed or stamped steel nuts or other devices designed to fit into 

channel slot and, when tightened, prevent slipping along channel. 
6. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel. 

B. Non-MFMA Manufacturer Metal Framing Systems: 

1. Manufacturers:  Subject to compliance with requirements, provide one of the 
following:  
a. Anvil International; a subsidiary of Mueller Water Products Inc. 
b. Empire Industries, Inc. 
c. ERICO International Corporation. 
d. Haydon Corporation; H-Strut Division. 
e. NIBCO INC. 
f. PHD Manufacturing, Inc. 
g. PHS Industries, Inc. 

2. Description:  Shop- or field-fabricated pipe-support assembly made of steel 
channels, accessories, fittings, and other components for supporting multiple 
parallel pipes. 

3. Standard:  Comply with MFMA-4. 
4. Channels:  Continuous slotted steel channel with inturned lips. 
5. Channel Nuts:  Formed or stamped steel nuts or other devices designed to fit into 

channel slot and, when tightened, prevent slipping along channel. 
6. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel  

2.04 THERMAL-HANGER SHIELD INSERTS 

A. Manufacturers:  Subject to compliance with requirements, provide one of the following: 

1. Carpenter & Paterson, Inc. 
2. Clement Support Services. 
3. ERICO International Corporation. 
4. National Pipe Hanger Corporation. 
5. PHS Industries, Inc. 
6. Pipe Shields, Inc.; a subsidiary of Piping Technology & Products, Inc. 
7. Piping Technology & Products, Inc. 
8. Rilco Manufacturing Co., Inc. 
9. Value Engineered Products, Inc. 

B. Insulation-Insert Material for Cold Piping:  ASTM C 591, Type VI, Grade 1 
polyisocyanurate with 125-psig (862-kPa) minimum compressive strength and vapor 
barrier. 

C. Insulation-Insert Material for Hot Piping:  ASTM C 591, Type VI, Grade 1 
polyisocyanurate with 125-psig (862-kPa) minimum compressive strength. 

D. For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference of 
pipe. 

E. For Clevis or Band Hangers:  Insert and shield shall cover lower 180 degrees of pipe. 
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F. Insert Length:  Extend 2 inches (50 mm) beyond sheet metal shield for piping operating 
below ambient air temperature. 

2.05 FASTENER SYSTEMS 

A. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement 
concrete with pull-out, tension, and shear capacities appropriate for supported loads and 
building materials where used. 

B. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel anchors, for use in 
hardened portland cement concrete; with pull-out, tension, and shear capacities 
appropriate for supported loads and building materials where used. 

2.06 EQUIPMENT SUPPORTS 

A. Description:  Welded, shop- or field-fabricated equipment support made from structural 
carbon-steel shapes. 

2.07 MISCELLANEOUS MATERIALS 

A. Structural Steel:  ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and 
galvanized. 

B. Grout:  ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink 
and nonmetallic grout; suitable for interior and exterior applications. 

1. Properties:  Nonstaining, noncorrosive, and nongaseous. 
2. Design Mix:  5000-psi (34.5-MPa), 28-day compressive strength. 

PART 3 - EXECUTION 

3.01 HANGER AND SUPPORT INSTALLATION 

A. Metal Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Install 
hangers, supports, clamps, and attachments as required to properly support piping from 
the building structure. 

B. Metal Trapeze Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  
Arrange for grouping of parallel runs of horizontal piping, and support together on field-
fabricated trapeze pipe hangers. 

1. Pipes of Various Sizes:  Support together and space trapezes for smallest pipe 
size or install intermediate supports for smaller diameter pipes as specified for 
individual pipe hangers. 

2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads 
being supported.  Weld steel according to AWS D1.1/D1.1M. 

C. Metal Framing System Installation:  Arrange for grouping of parallel runs of piping, and 
support together on field-assembled metal framing systems. 

D. Thermal-Hanger Shield Installation:  Install in pipe hanger or shield for insulated piping. 
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E. Fastener System Installation: 

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs 
less than 4 inches (100 mm) thick in concrete after concrete is placed and 
completely cured.  Use operators that are licensed by powder-actuated tool 
manufacturer.  Install fasteners according to powder-actuated tool manufacturer's 
operating manual. 

2. Install mechanical-expansion anchors in concrete after concrete is placed and 
completely cured.  Install fasteners according to manufacturer's written instructions. 

F. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, 
nuts, washers, and other accessories. 

G. Equipment Support Installation:  Fabricate from welded-structural-steel shapes. 

H. Install hangers and supports to allow controlled thermal and seismic movement of piping 
systems, to permit freedom of movement between pipe anchors, and to facilitate action of 
expansion joints, expansion loops, expansion bends, and similar units. 

I. Install lateral bracing with pipe hangers and supports to prevent swaying. 

J. Load Distribution:  Install hangers and supports so that piping live and dead loads and 
stresses from movement will not be transmitted to connected equipment. 

K. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and to not 
exceed maximum pipe deflections allowed by ASME B31.9 for building services piping. 

L. Insulated Piping: 

1. Attach clamps and spacers to piping. 
a. Piping Operating above Ambient Air Temperature:  Clamp may project 

through insulation. 
b. Piping Operating below Ambient Air Temperature:  Use thermal-hanger 

shield insert with clamp sized to match OD of insert. 
c. Do not exceed pipe stress limits allowed by ASME B31.9 for building 

services piping. 

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is 
indicated.  Fill interior voids with insulation that matches adjoining insulation. 

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier.  
Shields shall span an arc of 180 degrees. 

4. Shield Dimensions for Pipe:  Not less than the following: 

a. NPS 1/4 to NPS 3-1/2 (DN 8 to DN 90):  12 inches (305 mm) long and 0.048 
inch (1.22 mm) thick. 

5. Thermal-Hanger Shields:  Install with insulation same thickness as piping 
insulation. 
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3.02 EQUIPMENT SUPPORTS 

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to 
support equipment above floor. 

B. Grouting:  Place grout under supports for equipment and make bearing surface smooth. 

C. Provide lateral bracing, to prevent swaying, for equipment supports. 

3.03 METAL FABRICATIONS 

A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and 
equipment supports. 

B. Fit exposed connections together to form hairline joints.  Field weld connections that 
cannot be shop welded because of shipping size limitations. 

C. Field Welding:  Comply with AWS D1.1/D1.1M procedures for shielded, metal arc 
welding; appearance and quality of welds; and methods used in correcting welding work; 
and with the following: 

1. Use materials and methods that minimize distortion and develop strength and 
corrosion resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. Finish welds at exposed connections so no roughness shows after finishing and so 

contours of welded surfaces match adjacent contours. 

3.04 ADJUSTING 

A. Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to 
achieve indicated slope of pipe. 

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches (40 
mm). 

3.05 PAINTING 

A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas 
immediately after erecting hangers and supports.  Use same materials as used for shop 
painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils 
(0.05 mm). 

B. Touchup:  Cleaning and touchup painting of field welds, bolted connections, and abraded 
areas of shop paint on miscellaneous metal are specified in Division 09 painting Sections. 

C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 
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3.06 HANGER AND SUPPORT SCHEDULE 

A. Specific hanger and support requirements are in Sections specifying piping systems and 
equipment. 

B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not 
specified in piping system Sections. 

C. Use hangers and supports with galvanized metallic coatings for piping and equipment 
that will not have field-applied finish. 

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments 
are in direct contact with copper tubing. 

E. Use carbon-steel pipe hangers and supports and attachments for general service 
applications. 

F. Use copper-plated pipe hangers and copper or stainless-steel attachments for copper 
piping and tubing. 

G. Use padded hangers for piping that is subject to scratching. 

H. Use thermal-hanger shield inserts for insulated piping and tubing. 

I. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as 
specified in piping system Sections, install the following types: 

1. Adjustable, Steel Clevis Hangers (MSS Type 1):  For suspension of non-insulated 
or insulated, stationary pipes NPS 1/2 to NPS 30 (DN 15 to DN 750). 

2. Yoke-Type Pipe Clamps (MSS Type 2):  For suspension of up to 1050 deg F (566 
deg C), pipes NPS 4 to NPS 24 (DN 100 to DN 600), requiring up to 4 inches (100 
mm) of insulation. 

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3):  For suspension of 
pipes NPS 3/4 to NPS 36 (DN 20 to DN 900), requiring clamp flexibility and up to 4 
inches (100 mm) of insulation. 

4. Pipe Hangers (MSS Type 5):  For suspension of pipes NPS 1/2 to NPS 4 (DN 15 to 
DN 100), to allow off-center closure for hanger installation before pipe erection. 

5. U-Bolts (MSS Type 24):  For support of heavy pipes NPS 1/2 to NPS 30 (DN 15 to 
DN 750). 

6. Clips (MSS Type 26):  For support of insulated pipes not subject to expansion or 
contraction. 

7. Single-Pipe Rolls (MSS Type 41):  For suspension of pipes NPS 1 to NPS 30 
(DN 25 to DN 750), from two rods if longitudinal movement caused by expansion 
and contraction might occur. 

J. Vertical-Piping Clamps:  Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Extension Pipe or Riser Clamps (MSS Type 8):  For support of pipe risers NPS 3/4 
to NPS 24 (DN 24 to DN 600). 

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42):  For support of pipe risers 
NPS 3/4 to NPS 24 (DN 20 to DN 600) if longer ends are required for riser clamps. 
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K. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Steel Turnbuckles (MSS Type 13):  For adjustment up to 6 inches (150 mm) for 
heavy loads. 

2. Steel Clevises (MSS Type 14):  For 120 to 450 deg F (49 to 232 deg C) piping 
installations. 

3. Swivel Turnbuckles (MSS Type 15):  For use with MSS Type 11, split pipe rings. 
4. Malleable-Iron Sockets (MSS Type 16):  For attaching hanger rods to various types 

of building attachments. 
5. Steel Weldless Eye Nuts (MSS Type 17):  For 120 to 450 deg F (49 to 232 deg C) 

piping installations. 

L. Building Attachments:  Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Steel or Malleable Concrete Inserts (MSS Type 18):  For upper attachment to 
suspend pipe hangers from concrete ceiling. 

2. Top-Beam C-Clamps (MSS Type 19):  For use under roof installations with bar-joist 
construction, to attach to top flange of structural shape. 

3. Side-Beam or Channel Clamps (MSS Type 20):  For attaching to bottom flange of 
beams, channels, or angles. 

4. Center-Beam Clamps (MSS Type 21):  For attaching to center of bottom flange of 
beams. 

5. Welded Beam Attachments (MSS Type 22):  For attaching to bottom of beams if 
loads are considerable and rod sizes are large. 

6. C-Clamps (MSS Type 23):  For structural shapes. 
7. Top-Beam Clamps (MSS Type 25):  For top of beams if hanger rod is required 

tangent to flange edge. 
8. Side-Beam Clamps (MSS Type 27):  For bottom of steel I-beams. 
9. Steel-Beam Clamps with Eye Nuts (MSS Type 28):  For attaching to bottom of 

steel I-beams for heavy loads. 
10. Linked-Steel Clamps with Eye Nuts (MSS Type 29):  For attaching to bottom of 

steel I-beams for heavy loads, with link extensions. 
11. Malleable-Beam Clamps with Extension Pieces (MSS Type 30):  For attaching to 

structural steel. 
12. Welded-Steel Brackets:  For support of pipes from below or for suspending from 

above by using clip and rod.  Use one of the following for indicated loads: 
a. Light (MSS Type 31):  750 lb (340 kg). 
b. Medium (MSS Type 32):  1500 lb (680 kg). 

13. Side-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams. 
14. Plate Lugs (MSS Type 57):  For attaching to steel beams if flexibility at beam is 

required. 
15. Horizontal Travelers (MSS Type 58):  For supporting piping systems subject to 

linear horizontal movement where headroom is limited. 

M. Saddles and Shields:  Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Steel-Pipe-Covering Protection Saddles (MSS Type 39):  To fill interior voids with 
insulation that matches adjoining insulation. 

2. Protection Shields (MSS Type 40):  Of length recommended in writing by 
manufacturer to prevent crushing insulation. 

3. Thermal-Hanger Shield Inserts:  For supporting insulated pipe. 
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N. Spring Hangers and Supports:  Unless otherwise indicated and except as specified in 
piping system Sections, install the following types: 

1. Restraint-Control Devices (MSS Type 47):  Where indicated to control piping 
movement. 

2. Spring Cushions (MSS Type 48):  For light loads if vertical movement does not 
exceed 1-1/4 inches (32 mm). 

3. Spring-Cushion Roll Hangers (MSS Type 49):  For equipping Type 41, roll hanger 
with springs. 

4. Spring Sway Braces (MSS Type 50):  To retard sway, shock, vibration, or thermal 
expansion in piping systems. 

5. Variable-Spring Hangers (MSS Type 51):  Preset to indicated load and limit 
variability factor to 25 percent to allow expansion and contraction of piping system 
from hanger. 

6. Variable-Spring Trapeze Hangers (MSS Type 53):  Preset to indicated load and 
limit variability factor to 25 percent to allow expansion and contraction of piping 
system from trapeze support. 

7. Constant Supports:  For critical piping stress and if necessary to avoid transfer of 
stress from one support to another support, critical terminal, or connected 
equipment.  Include auxiliary stops for erection, hydrostatic test, and load-
adjustment capability.  These supports include the following types: 
a. Horizontal (MSS Type 54):  Mounted horizontally. 
b. Vertical (MSS Type 55):  Mounted vertically. 
c. Trapeze (MSS Type 56):  Two vertical-type supports and one trapeze 

member. 

O. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not 
specified in piping system Sections. 

P. Comply with MFMA-103 for metal framing system selections and applications that are not 
specified in piping system Sections. 

Q. Use mechanical-expansion anchors instead of building attachments where required in 
concrete construction. 

END OF SECTION 
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SECTION 23 05 48 VIBRATION AND SEISMIC CONTROLS FOR HVAC 
 PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. This Section includes the following: 

1. Isolation mounts. 
2. Restrained elastomeric isolation mounts. 
3. Freestanding and restrained spring isolators. 
4. Housed spring mounts. 
5. Elastomeric hangers. 
6. Spring hangers with vertical-limit stops. 
7. Pipe riser resilient supports. 
8. Resilient pipe guides. 
9. Seismic snubbers. 

1.03  DEFINITIONS 

A. IBC:  International Building Code. 

B. ICC-ES:  ICC-Evaluation Service. 

C. OSHPD:  Office of Statewide Health Planning and Development for the State of 
California. 

1.04 PERFORMANCE REQUIREMENTS 

A. Wind-Restraint Loading: 

1. Basic Wind Speed:  90 mph. 
2. Building Classification Category:  I. 
3. Minimum 10 lb/sq. ft. (48.8 kg/sq. m) multiplied by the maximum area of the HVAC 

component projected on a vertical plane that is normal to the wind direction, and 45 
degrees either side of normal. 

B. Seismic-Restraint Loading: 

1. Site Class as Defined in the IBC:  C. 
2. Assigned Seismic Use Group or Building Category as Defined in the IBC:  I. 

a. Component Importance Factor:  1.0. 
b. Component Response Modification Factor:  1.5. 
c. Component Amplification Factor:  1.0. 

3. Design Spectral Response Acceleration at 1-Second Period:  0.10. 
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1.05 SUBMITTALS 

A. Product Data: For the following: 

1. Include rated load, rated deflection, and overload capacity for each vibration 
isolation device. 

2. Illustrate and indicate style, material, strength, fastening provision, and finish for 
each type and size of seismic-restraint component used. 
a. Tabulate types and sizes of seismic restraints, complete with report numbers 

and rated strength in tension and shear as evaluated by an agency 
acceptable to authorities having jurisdiction. 

b. Annotate to indicate application of each product submitted and compliance 
with requirements. 

3. Interlocking Snubbers:  Include ratings for horizontal, vertical, and combined loads. 

B. Operation and Maintenance Data:  For air-mounting systems to include in operation and 
maintenance manuals. 

1.06 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  An independent agency, with the experience and 
capability to conduct the testing indicated, that is a nationally recognized testing 
laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is acceptable to 
authorities having jurisdiction. 

B. Comply with seismic-restraint requirements in the IBC unless requirements in this Section 
are more stringent. 

C. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural 
Welding Code - Steel." 

D. Seismic-restraint devices shall have horizontal and vertical load testing and analysis and 
shall bear anchorage pre-approval OPA number from OSHPD, pre-approval by ICC-ES, 
or pre-approval by another agency acceptable to authorities having jurisdiction, showing 
maximum seismic-restraint ratings.  Ratings based on independent testing are preferred 
to ratings based on calculations.  If pre-approved ratings are not available, submittals 
based on independent testing are preferred.  Calculations (including combining shear and 
tensile loads) to support seismic-restraint designs must be signed and sealed by a 
qualified professional engineer. 

PART 2 - PRODUCTS 

2.01 VIBRATION ISOLATORS 

A. Available Manufacturers:  Subject to compliance with requirements, provide one of the 
following:  
1. Ace Mountings Co., Inc. 
2. Amber/Booth Company, Inc. 
3. California Dynamics Corporation. 
4. Isolation Technology, Inc. 
5. Kinetics Noise Control. 
6. Mason Industries. 
7. Vibration Eliminator Co., Inc. 
8. Vibration Isolation. 
9. Vibration Mountings & Controls, Inc. 

408



 
  Project Number BWO-3132-26(002) 501920 

MDOT – 3rd District – Holmes  23 05 48 - 3 Vibration and Seismic Controls for 
  HVAC Piping and Equipment 

B. Pads:  Arranged in single or multiple layers of sufficient stiffness for uniform loading over 
pad area, molded with a nonslip pattern and galvanized-steel baseplates, and factory cut 
to sizes that match requirements of supported equipment. 

1. Resilient Material:  Oil- and water-resistant neoprene. 

C. Mounts:  Double-deflection type, with molded, oil-resistant rubber, hermetically sealed 
compressed fiberglass, or neoprene isolator elements with factory-drilled, encapsulated 
top plate for bolting to equipment and with baseplate for bolting to structure.  Color-code 
or otherwise identify to indicate capacity range. 

1. Materials:  Cast-ductile-iron or welded steel housing containing two separate and 
opposing, oil-resistant rubber or neoprene elements that prevent central threaded 
element and attachment hardware from contacting the housing during normal 
operation. 

2. Neoprene:  Shock-absorbing materials compounded according to the standard for 
bridge-bearing neoprene as defined by AASHTO. 

D. Restrained Mounts:  All-directional mountings with seismic restraint. 

1. Materials:  Cast-ductile-iron or welded steel housing containing two separate and 
opposing, oil-resistant rubber or neoprene elements that prevent central threaded 
element and attachment hardware from contacting the housing during normal 
operation. 

2. Neoprene:  Shock-absorbing materials compounded according to the standard for 
bridge-bearing neoprene as defined by AASHTO. 

E. Restrained Spring Isolators:  Freestanding, steel, open-spring isolators with seismic or 
limit-stop restraint. 

1. Housing:  Steel with resilient vertical-limit stops to prevent spring extension due to 
weight being removed; factory-drilled baseplate bonded to 1/4-inch- (6-mm-) thick, 
neoprene or rubber isolator pad attached to baseplate underside; and adjustable 
equipment mounting and leveling bolt that acts as blocking during installation. 

2. Restraint:  Seismic or limit stop as required for equipment and authorities having 
jurisdiction. 

3. Outside Spring Diameter:  Not less than 80 percent of the compressed height of 
the spring at rated load. 

4. Minimum Additional Travel:  50 percent of the required deflection at rated load. 
5. Lateral Stiffness:  More than 80 percent of rated vertical stiffness. 
6. Overload Capacity:  Support 200 percent of rated load, fully compressed, without 

deformation or failure. 

F. Housed Spring Mounts:  Housed spring isolator with integral seismic snubbers. 

1. Housing:  Ductile-iron or steel housing to provide all-directional seismic restraint. 
2. Base:  Factory drilled for bolting to structure. 
3. Snubbers:  Vertically adjustable to allow a maximum of 1/4-inch (6-mm) travel up or 

down before contacting a resilient collar. 

G. Elastomeric Hangers:  Single or double-deflection type, fitted with molded, oil-resistant 
elastomeric isolator elements bonded to steel housings with threaded connections for 
hanger rods.  Color-code or otherwise identify to indicate capacity range. 
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H. Spring Hangers with Vertical-Limit Stop:  Combination coil-spring and elastomeric-insert 
hanger with spring and insert in compression and with a vertical-limit stop. 

1. Frame:  Steel, fabricated for connection to threaded hanger rods and to allow for a 
maximum of 30 degrees of angular hanger-rod misalignment without binding or 
reducing isolation efficiency. 

2. Outside Spring Diameter:  Not less than 80 percent of the compressed height of 
the spring at rated load. 

3. Minimum Additional Travel:  50 percent of the required deflection at rated load. 
4. Lateral Stiffness:  More than 80 percent of rated vertical stiffness. 
5. Overload Capacity:  Support 200 percent of rated load, fully compressed, without 

deformation or failure. 
6. Elastomeric Element:  Molded, oil-resistant rubber or neoprene. 
7. Adjustable Vertical Stop:  Steel washer with neoprene washer "up-stop" on lower 

threaded rod. 
8. Self-centering hanger rod cap to ensure concentricity between hanger rod and 

support spring coil. 

I. Pipe Riser Resilient Support:  All-directional, acoustical pipe anchor consisting of 2 steel 
tubes separated by a minimum of 1/2-inch- (13-mm-) thick neoprene.  Include steel and 
neoprene vertical-limit stops arranged to prevent vertical travel in both directions.  Design 
support for a maximum load on the isolation material of 500 psig (3.45 MPa) and for 
equal resistance in all directions. 

J. Resilient Pipe Guides:  Telescopic arrangement of 2 steel tubes or post and sleeve 
arrangement separated by a minimum of 1/2-inch- (13-mm-) thick neoprene.  Where 
clearances are not readily visible, a factory-set guide height with a shear pin to allow 
vertical motion due to pipe expansion and contraction shall be fitted.  Shear pin shall be 
removable and reinsertable to allow for selection of pipe movement.  Guides shall be 
capable of motion to meet location requirements. 

2.02 SEISMIC-RESTRAINT DEVICES 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. Amber/Booth Company, Inc. 
2. California Dynamics Corporation. 
3. Cooper B-Line, Inc.; a division of Cooper Industries. 
4. Hilti, Inc. 
5. Kinetics Noise Control. 
6. Loos & Co.; Cableware Division. 
7. Mason Industries. 
8. TOLCO Incorporated; a brand of NIBCO INC. 
9. Unistrut; Tyco International, Ltd. 

B. General Requirements for Restraint Components:  Rated strengths, features, and 
applications shall be as defined in reports by an agency acceptable to authorities having 
jurisdiction. 

1. Structural Safety Factor:  Allowable strength in tension, shear, and pullout force of 
components shall be at least four times the maximum seismic forces to which they 
will be subjected. 
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C. Snubbers:  Factory fabricated using welded structural-steel shapes and plates, anchor 
bolts, and replaceable resilient isolation washers and bushings. 

1. Anchor bolts for attaching to concrete shall be seismic-rated, drill-in, and stud-
wedge or female-wedge type. 

2. Resilient Isolation Washers and Bushings:  Oil- and water-resistant neoprene. 
3. Maximum 1/4-inch (6-mm) air gap, and minimum 1/4-inch- (6-mm-) thick resilient 

cushion. 

D. Channel Support System:  MFMA-3, shop- or field-fabricated support assembly made of 
slotted steel channels with accessories for attachment to braced component at one end 
and to building structure at the other end and other matching components and with 
corrosion-resistant coating; and rated in tension, compression, and torsion forces. 

E. Hanger Rod Stiffener:  Reinforcing steel angle clamped to hanger rod. 

F. Bushing Assemblies for Wall-Mounted Equipment Anchorage:  Assemblies of neoprene 
elements and steel sleeves designed for rigid equipment mountings, and matched to type 
and size of attachment devices used. 

G. Resilient Isolation Washers and Bushings:  One-piece, molded, oil- and water-resistant 
neoprene, with a flat washer face. 

H. Mechanical Anchor Bolts:  Drilled-in and stud-wedge or female-wedge type in zinc-coated 
steel for interior applications and stainless steel for exterior applications.  Select anchor 
bolts with strength required for anchor and as tested according to ASTM E 488.  
Minimum length of eight times diameter. 

I. Adhesive Anchor Bolts:  Drilled-in and capsule anchor system containing polyvinyl or 
urethane methacrylate-based resin and accelerator, or injected polymer or hybrid mortar 
adhesive.  Provide anchor bolts and hardware with zinc-coated steel for interior 
applications and stainless steel for exterior applications.  Select anchor bolts with 
strength required for anchor and as tested according to ASTM E 488. 

2.03 FACTORY FINISHES 

A. Finish:  Manufacturer's standard prime-coat finish ready for field painting. 

B. Finish:  Manufacturer's standard paint applied to factory-assembled and -tested 
equipment before shipping. 

1. Powder coating on springs and housings. 
2. All hardware shall be galvanized.  Hot-dip galvanize metal components for exterior 

use. 
3. Baked enamel or powder coat for metal components on isolators for interior use. 
4. Color-code or otherwise mark vibration isolation and seismic- and wind-control 

devices to indicate capacity range. 
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PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine areas and equipment to receive vibration isolation and seismic- and wind-
control devices for compliance with requirements for installation tolerances and other 
conditions affecting performance. 

B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations 
before installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 APPLICATIONS 

A. Multiple Pipe Supports:  Secure pipes to trapeze member with clamps approved for 
application by an agency acceptable to authorities having jurisdiction. 

B. Hanger Rod Stiffeners:  Install hanger rod stiffeners where indicated or scheduled on 
Drawings to receive them and where required to prevent buckling of hanger rods due to 
seismic forces. 

C. Strength of Support and Seismic-Restraint Assemblies:  Where not indicated, select sizes 
of components so strength will be adequate to carry present and future static and seismic 
loads within specified loading limits. 

3.03 VIBRATION-CONTROL AND SEISMIC-RESTRAINT DEVICE INSTALLATION 

A. Comply with requirements in Division 07 Section "Roof Accessories" for installation of 
roof curbs, equipment supports, and roof penetrations. 

B. Equipment Restraints: 

1. Install seismic snubbers on HVAC equipment mounted on vibration isolators.  
Locate snubbers as close as possible to vibration isolators and bolt to equipment 
base and supporting structure. 

2. Install resilient bolt isolation washers on equipment anchor bolts where clearance 
between anchor and adjacent surface exceeds 0.125 inch (3.2 mm). 

3. Install seismic-restraint devices using methods approved by an agency acceptable 
to authorities having jurisdiction providing required submittals for component. 

C. Piping Restraints: 

1. Comply with requirements in MSS SP-127. 
2. Space lateral supports a maximum of 40 feet (12 m) o.c., and longitudinal supports 

a maximum of 80 feet (24 m) o.c. 
3. Brace a change of direction longer than 12 feet (3.7 m). 

D. Install seismic-restraint devices using methods approved by an agency acceptable to 
authorities having jurisdiction providing required submittals for component. 

E. Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to 
provide resilient media between anchor bolt and mounting hole in concrete base. 
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F. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to 
provide resilient media where equipment or equipment-mounting channels are attached 
to wall. 

G. Attachment to Structure:  If specific attachment is not indicated, anchor bracing to 
structure at flanges of beams, at upper truss chords of bar joists, or at concrete 
members. 

H. Drilled-in Anchors: 

1. Identify position of reinforcing steel and other embedded items prior to drilling holes 
for anchors.  Do not damage existing reinforcing or embedded items during coring 
or drilling.  Notify the structural engineer if reinforcing steel or other embedded 
items are encountered during drilling.  Locate and avoid prestressed tendons, 
electrical and telecommunications conduit, and gas lines. 

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has 
achieved full design strength. 

3. Wedge Anchors:  Protect threads from damage during anchor installation.  Heavy-
duty sleeve anchors shall be installed with sleeve fully engaged in the structural 
element to which anchor is to be fastened. 

4. Adhesive Anchors:  Clean holes to remove loose material and drilling dust prior to 
installation of adhesive.  Place adhesive in holes proceeding from the bottom of the 
hole and progressing toward the surface in such a manner as to avoid introduction 
of air pockets in the adhesive. 

5. Set anchors to manufacturer's recommended torque, using a torque wrench. 
6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior 

applications. 

3.04 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. Provide evidence of recent calibration of test equipment by a testing agency 
acceptable to authorities having jurisdiction. 

2. Schedule test with Owner, through Designer, before connecting anchorage device 
to restrained component (unless post connection testing has been approved), and 
with at least seven days' advance notice. 

3. Obtain Designer's approval before transmitting test loads to structure.  Provide 
temporary load-spreading members. 

4. Test at least four of each type and size of installed anchors and fasteners selected 
by Architect. 

5. Test to 90 percent of rated proof load of device. 
6. Measure isolator restraint clearance. 
7. Measure isolator deflection. 
8. Verify snubber minimum clearances. 
9. Air-Mounting System Leak Test:  After installation, charge system and test for 

leaks.  Repair leaks and retest until no leaks exist. 
10. Air-Mounting System Operational Test:  Test the compressed-air leveling system. 
11. Test and adjust air-mounting system controls and safeties. 
12. If a device fails test, modify all installations of same type and retest until 

satisfactory results are achieved. 

C. Remove and replace malfunctioning units and retest as specified above. 
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D. Prepare test and inspection reports. 

3.05 ADJUSTING 

A. Adjust isolators after piping system is at operating weight. 

B. Adjust limit stops on restrained spring isolators to mount equipment at normal operating 
height.  After equipment installation is complete, adjust limit stops so they are out of 
contact during normal operation. 

C. Adjust air-spring leveling mechanism. 

D. Adjust active height of spring isolators. 

E. Adjust restraints to permit free movement of equipment within normal mode of operation. 

3.06 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain air-mounting systems.  Refer to Division 01 
Section "Demonstration And Training." 

END OF SECTION 
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SECTION 23 05 53 IDENTIFICATION FOR HVAC PIPING AND 
 EQUIPMENT 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Equipment labels. 
2. Warning signs and labels. 
3. Pipe labels. 
4. Duct labels. 
5. Stencils. 
6. Valve tags. 
7. Warning tags. 

1.03 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples:  For color, letter style, and graphic representation required for each 
identification material and device. 

C. Equipment Label Schedule:  Include a listing of all equipment to be labeled with the 
proposed content for each label. 

D. Valve numbering scheme. 

E. Valve Schedules:  For each piping system to include in maintenance manuals. 

1.04 COORDINATION 

A. Coordinate installation of identifying devices with completion of covering and painting of 
surfaces where devices are to be applied. 

B. Install identifying devices before installing acoustical ceilings and similar concealment. 

PART 2 - PRODUCTS 

2.01 EQUIPMENT LABELS 

A. Metal Labels for Equipment: 

1. Material and Thickness:  Brass, 0.032-inch (0.8-mm) or anodized aluminum, 0.032-
inch (0.8-mm) minimum thickness, and having predrilled or stamped holes for 
attachment hardware. 
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2. Minimum Label Size:  Length and width vary for required label content, but not less 
than 2-1/2 by 3/4 inch (64 by 19 mm). 

3. Minimum Letter Size:  1/4 inch (6.4 mm) for name of units if viewing distance is 
less than 24 inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 
inches (1830 mm), and proportionately larger lettering for greater viewing 
distances.  Include secondary lettering two-thirds to three-fourths the size of 
principal lettering. 

4. Fasteners:  Stainless-steel rivets or self-tapping screws. 
5. Adhesive:  Contact-type permanent adhesive, compatible with label and with 

substrate. 

B. Plastic Labels for Equipment: 

1. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical 
engraving, 1/16 inch (1.6 mm) thick, and having predrilled holes for attachment 
hardware. 

2. Letter Color:  Black. 
3. Background Color:  White. 
4. Maximum Temperature:  Able to withstand temperatures up to 160 deg F (71 

deg C). 
5. Minimum Label Size:  Length and width vary for required label content, but not less 

than 2-1/2 by 3/4 inch (64 by 19 mm). 
6. Minimum Letter Size:  1/4 inch (6.4 mm) for name of units if viewing distance is 

less than 24 inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 
inches (1830 mm), and proportionately larger lettering for greater viewing 
distances.  Include secondary lettering two-thirds to three-fourths the size of 
principal lettering. 

7. Fasteners:  Stainless-steel rivets or self-tapping screws. 
8. Adhesive:  Contact-type permanent adhesive, compatible with label and with 

substrate. 

C. Label Content:  Include equipment's Drawing designation or unique equipment number, 
Drawing numbers where equipment is indicated (plans, details, and schedules), plus the 
Specification Section number and title where equipment is specified. 

D. Equipment Label Schedule:  For each item of equipment to be labeled, on 8-1/2-by-11-
inch (A4) bond paper.  Tabulate equipment identification number and identify Drawing 
numbers where equipment is indicated (plans, details, and schedules), plus the 
Specification Section number and title where equipment is specified.  Equipment 
schedule shall be included in operation and maintenance data. 

2.02 WARNING SIGNS AND LABELS 

A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 
1/16 inch (1.6 mm) thick, and having predrilled holes for attachment hardware. 

B. Letter Color:  White. 

C. Background Color:  Red. 

D. Maximum Temperature:  Able to withstand temperatures up to 160 deg F (71 deg C). 

E. Minimum Label Size:  Length and width vary for required label content, but not less than 
2-1/2 by 3/4 inch (64 by 19 mm). 
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F. Minimum Letter Size:  1/4 inch (6.4 mm) for name of units if viewing distance is less than 
24 inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm), 
and proportionately larger lettering for greater viewing distances.  Include secondary 
lettering two-thirds to three-fourths the size of principal lettering. 

G. Fasteners:  Stainless-steel rivets or self-tapping screws. 

H. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

I. Label Content:  Include caution and warning information, plus emergency notification 
instructions. 

2.03 PIPE LABELS 

A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with 
lettering indicating service, and showing flow direction. 

B. Pretensioned Pipe Labels:  Precoiled, semirigid plastic formed to partially cover 
circumference of pipe and to attach to pipe without fasteners or adhesive. 

C. Self-Adhesive Pipe Labels:  Printed plastic with contact-type, permanent-adhesive 
backing. 

D. Pipe Label Contents:  Include identification of piping service using same designations or 
abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction. 

1. Flow-Direction Arrows:  Integral with piping system service lettering to 
accommodate both directions, or as separate unit on each pipe label to indicate 
flow direction. 

2. Lettering Size:  At least 1-1/2 inches (38 mm) high. 

2.04 DUCT LABELS 

A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 
1/16 inch (1.6 mm) thick, and having predrilled holes for attachment hardware. 

B. Letter Color:  Black. 

C. Background Color:  White. 

D. Maximum Temperature:  Able to withstand temperatures up to 160 deg F (71 deg C). 

E. Minimum Label Size:  Length and width vary for required label content, but not less than 
2-1/2 by 3/4 inch (64 by 19 mm). 

F. Minimum Letter Size:  1/4 inch (6.4 mm) for name of units if viewing distance is less than 
24 inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm), 
and proportionately larger lettering for greater viewing distances.  Include secondary 
lettering two-thirds to three-fourths the size of principal lettering. 

G. Fasteners:  Stainless-steel rivets or self-tapping screws. 

H. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 
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I. Duct Label Contents:  Include identification of duct service using same designations or 
abbreviations as used on Drawings, duct size, and an arrow indicating flow direction. 

1. Flow-Direction Arrows:  Integral with duct system service lettering to accommodate 
both directions, or as separate unit on each duct label to indicate flow direction. 

2. Lettering Size:  At least 1-1/2 inches (38 mm) high. 

2.05 VALVE TAGS 

A. Valve Tags:  Stamped or engraved with 1/4-inch (6.4-mm) letters for piping system 
abbreviation and 1/2-inch (13-mm) numbers. 

1. Tag Material:  Brass, 0.032-inch (0.8-mm) or anodized aluminum, 0.032-inch (0.8-
mm) minimum thickness, and having predrilled or stamped holes for attachment 
hardware. 

2. Fasteners:  Brass wire-link or beaded chain; or S-hook. 

B. Valve Schedules:  For each piping system, on 8-1/2-by-11-inch (A4) bond paper.  
Tabulate valve number, piping system, system abbreviation (as shown on valve tag), 
location of valve (room or space), normal-operating position (open, closed, or 
modulating), and variations for identification.  Mark valves for emergency shutoff and 
similar special uses. 

1. Valve-tag schedule shall be included in operation and maintenance data. 

2.06 WARNING TAGS 

A. Warning Tags:  Preprinted or partially preprinted, accident-prevention tags, of plasticized 
card stock with matte finish suitable for writing. 

1. Size:  3 by 5-1/4 inches (75 by 133 mm) minimum. 
2. Fasteners:  Brass grommet and wire. 
3. Nomenclature:  Large-size primary caption such as "DANGER," "CAUTION," or 

"DO NOT OPERATE." 
4. Color:  Yellow background with black lettering. 

PART 3 - EXECUTION 

3.01 PREPARATION 

A. Clean piping and equipment surfaces of substances that could impair bond of 
identification devices, including dirt, oil, grease, release agents, and incompatible 
primers, paints, and encapsulants. 

3.02 EQUIPMENT LABEL INSTALLATION 

A. Install or permanently fasten labels on each major item of mechanical equipment. 

B. Locate equipment labels where accessible and visible. 
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3.03 PIPE LABEL INSTALLATION 

A. Locate pipe labels where piping is exposed or above accessible ceilings in finished 
spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and 
plenums; and exterior exposed locations as follows: 

1. Near each valve and control device. 
2. Near each branch connection, excluding short takeoffs for fixtures and terminal 

units.  Where flow pattern is not obvious, mark each pipe at branch. 
3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures. 
4. At access doors, manholes, and similar access points that permit view of 

concealed piping. 
5. Near major equipment items and other points of origination and termination. 
6. Spaced at maximum intervals of 50 feet (15 m) along each run.  Reduce intervals 

to 25 feet (7.6 m) in areas of congested piping and equipment. 
7. On piping above removable acoustical ceilings.   

B. Pipe Label Color Schedule: 

1. Refrigerant Piping: 
a. Background Color:  White. 
b. Letter Color:  Black. 

3.04 DUCT LABEL INSTALLATION 

A. Install plastic-laminated self-adhesive duct labels with permanent adhesive on air ducts in 
the following color codes: 

1. Blue:  For cold-air supply ducts. 
2. Yellow:  For hot-air supply ducts. 
3. Green:  For exhaust-, outside-, relief-, return-, and mixed-air ducts. 

B. Locate labels near points where ducts enter into concealed spaces and at maximum 
intervals of 50 feet (15 m) in each space where ducts are exposed or concealed by 
removable ceiling system. 

3.05 VALVE-TAG INSTALLATION 

A. Install tags on valves and control devices in piping systems, except check valves; valves 
within factory-fabricated equipment units; shutoff valves; faucets; convenience and lawn-
watering hose connections; and HVAC terminal devices and similar roughing-in 
connections of end-use fixtures and units.  List tagged valves in a valve schedule. 

B. Valve-Tag Application Schedule:  Tag valves according to size, shape, and color scheme 
and with captions similar to those indicated in the following subparagraphs: 

1. Valve-Tag Size and Shape: 
a. Refrigerant:  1-1/2 inches (38 mm), round. 

2. Valve-Tag Color: 
a. Refrigerant:  Green. 

3. Letter Color: 
a. Refrigerant:  White. 
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3.06 WARNING-TAG INSTALLATION 

A. Write required message on, and attach warning tags to, equipment and other items 
where required. 

END OF SECTION 
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SECTION 23 05 93 TESTING, ADJUSTING, AND BALANCING FOR HVAC 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Balancing Air Systems: Constant-volume air system. 

1.03 DEFINITIONS 

A. AABC:  Associated Air Balance Council. 

B. NEBB:  National Environmental Balancing Bureau. 

C. TAB:  Testing, adjusting, and balancing. 

D. TABB:  Testing, Adjusting, and Balancing Bureau. 

E. TAB Specialist:  An entity engaged to perform TAB Work. 

1.04 SUBMITTALS 

A. Qualification Data:  Within 15 days of Contractor's Notice to Proceed, submit 
documentation that the TAB contractor and this Project's TAB team members meet the 
qualifications specified in "Quality Assurance" Article. 

B. Contract Documents Examination Report:  Within 15 days of Contractor's Notice to 
Proceed, submit the Contract Documents review report as specified in Part 3. 

C. Strategies and Procedures Plan:  Within 30 days of Contractor's Notice to Proceed, 
submit TAB strategies and step-by-step procedures as specified in "Preparation" Article. 

D. Certified TAB reports. 

E. Sample report forms. 

F. Instrument calibration reports, to include the following: 

1. Instrument type and make. 
2. Serial number. 
3. Application. 
4. Dates of use. 
5. Dates of calibration. 
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1.05 QUALITY ASSURANCE 

A. TAB Contractor Qualifications:  Engage a TAB entity certified by AABC or NEBB. 

1. TAB Field Supervisor:  Employee of the TAB contractor and certified by AABC. 
2. TAB Technician:  Employee of the TAB contractor and who is certified by AABC as 

a TAB technician. 

B. Certify TAB field data reports and perform the following: 

1. Review field data reports to validate accuracy of data and to prepare certified TAB 
reports. 

2. Certify that the TAB team complied with the approved TAB plan and the 
procedures specified and referenced in this Specification. 

C. TAB Report Forms:  Use standard TAB contractor's forms approved by Construction 
Manager. 

D. Instrumentation Type, Quantity, Accuracy, and Calibration:  As described in 
ASHRAE 111, Section 5, "Instrumentation." 

1.06 PROJECT CONDITIONS 

A. Full Owner Occupancy:  Owner will occupy the site and existing building during entire 
TAB period.  Cooperate with Owner during TAB operations to minimize conflicts with 
Owner's operations. 

B. Partial Owner Occupancy:  Owner may occupy completed areas of building before 
Substantial Completion.  Cooperate with Owner during TAB operations to minimize 
conflicts with Owner's operations. 

1.07 COORDINATION 

A. Notice:  Provide seven days' advance notice for each test.  Include scheduled test dates 
and times. 

B. Perform TAB after leakage and pressure tests on air distribution systems have been 
satisfactorily completed. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine the Contract Documents to become familiar with Project requirements and to 
discover conditions in systems' designs that may preclude proper TAB of systems and 
equipment. 

B. Examine systems for installed balancing devices, such as test ports, gage cocks, 
thermometer wells, flow-control devices, balancing valves and fittings, and manual 
volume dampers.  Verify that locations of these balancing devices are accessible. 
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C. Examine the approved submittals for HVAC systems and equipment. 

D. Examine design data including HVAC system descriptions, statements of design 
assumptions for environmental conditions and systems' output, and statements of 
philosophies and assumptions about HVAC system and equipment controls. 

E. Examine equipment performance data including fan curves. 

1. Relate performance data to Project conditions and requirements, including system 
effects that can create undesired or unpredicted conditions that cause reduced 
capacities in all or part of a system. 

2. Calculate system-effect factors to reduce performance ratings of HVAC equipment 
when installed under conditions different from the conditions used to rate 
equipment performance.  To calculate system effects for air systems, use tables 
and charts found in AMCA 201, "Fans and Systems," or in SMACNA's "HVAC 
Systems - Duct Design."  Compare results with the design data and installed 
conditions. 

F. Examine system and equipment installations and verify that field quality-control testing, 
cleaning, and adjusting specified in individual Sections have been performed. 

G. Examine test reports specified in individual system and equipment Sections. 

H. Examine HVAC equipment and filters and verify that bearings are greased, belts are 
aligned and tight, and equipment with functioning controls is ready for operation. 

I. Examine heat-transfer coils for correct piping connections and for clean and straight fins. 

J. Examine operating safety interlocks and controls on HVAC equipment. 

K. Report deficiencies discovered before and during performance of TAB procedures.  
Observe and record system reactions to changes in conditions.  Record default set points 
if different from indicated values. 

3.02 PREPARATION 

A. Prepare a TAB plan that includes strategies and step-by-step procedures. 

B. Complete system-readiness checks and prepare reports.  Verify the following: 

1. Permanent electrical-power wiring is complete. 
2. Automatic temperature-control systems are operational. 
3. Equipment and duct access doors are securely closed. 
4. Balance, smoke, and fire dampers are open. 
5. Isolating and balancing valves are open and control valves are operational. 
6. Ceilings are installed in critical areas where air-pattern adjustments are required 

and access to balancing devices is provided. 
7. Windows and doors can be closed so indicated conditions for system operations 

can be met. 
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3.03 GENERAL PROCEDURES FOR TESTING AND BALANCING 

A. Perform testing and balancing procedures on each system according to the procedures 
contained in AABC's "National Standards for Total System Balance" and in this Section. 

1. Comply with requirements in ASHRAE 62.1-2004, Section 7.2.2, "Air Balancing." 

B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the 
minimum extent necessary for TAB procedures. 

1. After testing and balancing, patch probe holes in ducts with same material and 
thickness as used to construct ducts. 

2. After testing and balancing, install test ports and duct access doors that comply 
with requirements in Division 23 Section "Air Duct Accessories." 

3. Install and join new insulation that matches removed materials.  Restore insulation, 
coverings, vapor barrier, and finish according to Division 23 Section "HVAC 
Insulation." 

C. Mark equipment and balancing devices, including damper-control positions, valve 
position indicators, fan-speed-control levers, and similar controls and devices, with paint 
or other suitable, permanent identification material to show final settings. 

D. Take and report testing and balancing measurements in inch-pound (IP) units. 

3.04 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS 

A. Prepare test reports for both fans and outlets.  Obtain manufacturer's outlet factors and 
recommended testing procedures.  Crosscheck the summation of required outlet volumes 
with required fan volumes. 

B. Prepare schematic diagrams of systems' "as-built" duct layouts. 

C. Determine the best locations in main and branch ducts for accurate duct-airflow 
measurements. 

D. Check airflow patterns from the outdoor-air louvers and dampers and the return- and 
exhaust-air dampers through the supply-fan discharge and mixing dampers. 

E. Locate start-stop and disconnect switches, electrical interlocks, and motor starters. 

F. Verify that motor starters are equipped with properly sized thermal protection. 

G. Check dampers for proper position to achieve desired airflow path. 

H. Check for airflow blockages. 

I. Check condensate drains for proper connections and functioning. 

J. Check for proper sealing of air-handling-unit components. 

K. Verify that air duct system is sealed as specified in Division 23 Section "Metal Ducts." 
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3.05 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS 

A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed 
listed by fan manufacturer. 

1. Measure total airflow. 
a. Where sufficient space in ducts is unavailable for Pitot-tube traverse 

measurements, measure airflow at terminal outlets and inlets and calculate 
the total airflow. 

2. Measure fan static pressures as follows to determine actual static pressure: 
a. Measure outlet static pressure as far downstream from the fan as practical 

and upstream from restrictions in ducts such as elbows and transitions. 
b. Measure static pressure directly at the fan outlet or through the flexible 

connection. 
c. Measure inlet static pressure of single-inlet fans in the inlet duct as near the 

fan as possible, upstream from the flexible connection, and downstream from 
duct restrictions. 

d. Measure inlet static pressure of double-inlet fans through the wall of the 
plenum that houses the fan. 

3. Measure static pressure across each component that makes up an air-handling 
unit, rooftop unit, and other air-handling and -treating equipment. 
a. Report the cleanliness status of filters and the time static pressures are 

measured. 
4. Measure static pressures entering and leaving other devices, such as sound traps, 

heat-recovery equipment, and air washers, under final balanced conditions. 
5. Review Record Documents to determine variations in design static pressures 

versus actual static pressures.  Calculate actual system-effect factors.  
Recommend adjustments to accommodate actual conditions. 

6. Obtain approval from Designer for adjustment of fan speed higher or lower than 
indicated speed.  Comply with requirements in Division 23 Sections for air-handling 
units for adjustment of fans, belts, and pulley sizes to achieve indicated air-
handling-unit performance. 

7. Do not make fan-speed adjustments that result in motor overload.  Consult 
equipment manufacturers about fan-speed safety factors.  Modulate dampers and 
measure fan-motor amperage to ensure that no overload will occur.  Measure 
amperage in full-cooling, full-heating, economizer, and any other operating mode to 
determine the maximum required brake horsepower. 

B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to 
indicated airflows within specified tolerances. 

1. Measure airflow of submain and branch ducts. 
a. Where sufficient space in submain and branch ducts is unavailable for Pitot-

tube traverse measurements, measure airflow at terminal outlets and inlets 
and calculate the total airflow for that zone. 

2. Measure static pressure at a point downstream from the balancing damper, and 
adjust volume dampers until the proper static pressure is achieved. 

3. Remeasure each submain and branch duct after all have been adjusted.  Continue 
to adjust submain and branch ducts to indicated airflows within specified 
tolerances. 

C. Measure air outlets and inlets without making adjustments. Measure terminal outlets 
using a direct-reading hood or outlet manufacturer's written instructions and calculating 
factors.  
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D. Adjust air outlets and inlets for each space to indicated airflows within specified 
tolerances of indicated values.  Make adjustments using branch volume dampers rather 
than extractors and the dampers at air terminals. 

1. Adjust each outlet in same room or space to within specified tolerances of indicated 
quantities without generating noise levels above the limitations prescribed by the 
Contract Documents. 

2. Adjust patterns of adjustable outlets for proper distribution without drafts. 

3.06 PROCEDURES FOR MOTORS 

A. Motors, 1/2 HP and Larger:  Test at final balanced conditions and record the following 
data: 

1. Manufacturer's name, model number, and serial number. 
2. Motor horsepower rating. 
3. Motor rpm. 
4. Efficiency rating. 
5. Nameplate and measured voltage, each phase. 
6. Nameplate and measured amperage, each phase. 
7. Starter thermal-protection-element rating. 

B. Motors Driven by Variable-Frequency Controllers:  Test for proper operation at speeds 
varying from minimum to maximum.  Test the manual bypass of the controller to prove 
proper operation.  Record observations including name of controller manufacturer, model 
number, serial number, and nameplate data. 

3.07 PROCEDURES FOR CONDENSING UNITS 

A. Verify proper rotation of fans. 

B. Measure entering- and leaving-air temperatures. 

C. Record compressor data. 

3.08 TOLERANCES 

A. Set HVAC system's air flow rates within the following tolerances: 

1. Supply, Return, and Exhaust Fans and Equipment with Fans:  Plus or minus 10 
percent. 

2. Air Outlets and Inlets:  Plus or minus 10 percent. 

3.09 REPORTING 

A. Initial Construction-Phase Report:  Based on examination of the Contract Documents as 
specified in "Examination" Article, prepare a report on the adequacy of design for 
systems' balancing devices.  Recommend changes and additions to systems' balancing 
devices to facilitate proper performance measuring and balancing.  Recommend changes 
and additions to HVAC systems and general construction to allow access for 
performance measuring and balancing devices. 
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B. Status Reports:  Prepare weekly progress reports to describe completed procedures, 
procedures in progress, and scheduled procedures.  Include a list of deficiencies and 
problems found in systems being tested and balanced.  Prepare a separate report for 
each system and each building floor for systems serving multiple floors. 

3.10 FINAL REPORT 

A. General:  Prepare a certified written report; tabulate and divide the report into separate 
sections for tested systems and balanced systems. 

1. Include a certification sheet at the front of the report's binder, signed and sealed by 
the certified testing and balancing engineer. 

2. Include a list of instruments used for procedures, along with proof of calibration. 

B. Final Report Contents:  In addition to certified field-report data, include the following: 

1. Fan curves. 
2. Manufacturers' test data. 
3. Field test reports prepared by system and equipment installers. 
4. Other information relative to equipment performance; do not include Shop 

Drawings and product data. 

C. General Report Data:  In addition to form titles and entries, include the following data: 

1. Title page. 
2. Name and address of the TAB contractor. 
3. Project name. 
4. Project location. 
5. Architect's name and address. 
6. Designer's name and address. 
7. Contractor's name and address. 
8. Report date. 
9. Signature of TAB supervisor who certifies the report. 
10. Table of Contents with the total number of pages defined for each section of the 

report.  Number each page in the report. 
11. Summary of contents including the following: 

a. Indicated versus final performance. 
b. Notable characteristics of systems. 
c. Description of system operation sequence if it varies from the Contract 

Documents. 
12. Nomenclature sheets for each item of equipment. 
13. Data for terminal units, including manufacturer's name, type, size, and fittings. 
14. Notes to explain why certain final data in the body of reports vary from indicated 

values. 
15. Test conditions for fans and pump performance forms including the following: 

a. Settings for outdoor-, return-, and exhaust-air dampers. 
b. Conditions of filters. 
c. Cooling coil, wet- and dry-bulb conditions. 
d. Face and bypass damper settings at coils. 
e. Fan drive settings including settings and percentage of maximum pitch 

diameter. 
f. Inlet vane settings for variable-air-volume systems. 
g. Settings for supply-air, static-pressure controller. 
h. Other system operating conditions that affect performance. 
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D. System Diagrams:  Include schematic layouts of air distribution systems.  Present each 
system with single-line diagram and include the following: 

1. Quantities of outdoor, supply, return, and exhaust airflows. 
2. Duct, outlet, and inlet sizes. 
3. Pipe and valve sizes and locations. 
4. Balancing stations. 
5. Position of balancing devices. 

E. Air-Handling-Unit Test Reports:  For air-handling units with coils, include the following: 

1. Unit Data: 
a. Unit identification. 
b. Location. 
c. Make and type. 
d. Model number and unit size. 
e. Manufacturer's serial number. 
f. Unit arrangement and class. 
g. Discharge arrangement. 
h. Sheave make, size in inches, and bore. 
i. Center-to-center dimensions of sheave, and amount of adjustments in 

inches.  
j. Number, make, and size of belts. 
k. Number, type, and size of filters. 

2. Motor Data: 
a. Motor make, and frame type and size. 
b. Horsepower and rpm. 
c. Volts, phase, and hertz. 
d. Full-load amperage and service factor. 
e. Sheave make, size in inches, and bore. 
f. Center-to-center dimensions of sheave, and amount of adjustments in 

inches. 
3. Test Data (Indicated and Actual Values): 

a. Total air flow rate in cfm (L/s). 
b. Total system static pressure in inches wg (Pa). 
c. Fan rpm. 
d. Discharge static pressure in inches wg (Pa). 
e. Filter static-pressure differential in inches wg (Pa). 
f. Cooling-coil static-pressure differential in inches wg (Pa). 
g. Heating-coil static-pressure differential in inches wg (Pa). 
h. Outdoor airflow in cfm (L/s). 
i. Return airflow in cfm (L/s). 
j. Outdoor-air damper position. 
k. Return-air damper position. 

F. Apparatus-Coil Test Reports: 

1. Coil Data: 
a. System identification. 
b. Location. 
c. Coil type. 
d. Number of rows. 
e. Fin spacing in fins per inch (mm) on center. 
f. Make and model number. 
g. Face area in sq. ft. (sq. m). 
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h. Tube size in NPS (DN). 
i. Tube and fin materials. 
j. Circuiting arrangement. 

2. Test Data (Indicated and Actual Values): 
a. Air flow rate in cfm (L/s). 
b. Average face velocity in fpm (m/s). 
c. Air pressure drop in inches wg (Pa). 
d. Outdoor-air, wet- and dry-bulb temperatures in deg F (deg C). 
e. Return-air, wet- and dry-bulb temperatures in deg F (deg C). 
f. Entering-air, wet- and dry-bulb temperatures in deg F (deg C). 
g. Leaving-air, wet- and dry-bulb temperatures in deg F (deg C). 
h. Water flow rate in gpm (L/s). 
i. Water pressure differential in feet of head or psig (kPa). 
j. Entering-water temperature in deg F (deg C). 
k. Leaving-water temperature in deg F (deg C). 
l. Refrigerant expansion valve and refrigerant types. 
m. Refrigerant suction pressure in psig (kPa). 
n. Refrigerant suction temperature in deg F (deg C). 
o. Inlet steam pressure in psig (kPa). 

G. Electric-Coil Test Reports:  For electric furnaces, duct coils, and electric coils installed in 
central-station air-handling units, include the following: 

1. Unit Data: 
a. System identification. 
b. Location. 
c. Coil identification. 
d. Capacity in Btu/h (kW). 
e. Number of stages. 
f. Connected volts, phase, and hertz. 
g. Rated amperage. 
h. Air flow rate in cfm (L/s). 
i. Face area in sq. ft. (sq. m). 
j. Minimum face velocity in fpm (m/s). 

2. Test Data (Indicated and Actual Values): 
a. Heat output in Btu/h (kW). 
b. Air flow rate in cfm (L/s). 
c. Air velocity in fpm (m/s). 
d. Entering-air temperature in deg F (deg C). 
e. Leaving-air temperature in deg F (deg C). 
f. Voltage at each connection. 
g. Amperage for each phase. 

H. Fan Test Reports:  For supply, return, and exhaust fans, include the following: 

1. Fan Data: 
a. System identification. 
b. Location. 
c. Make and type. 
d. Model number and size. 
e. Manufacturer's serial number. 
f. Arrangement and class. 
g. Sheave make, size in inches (mm), and bore. 
h. Center-to-center dimensions of sheave, and amount of adjustments in inches 

(mm). 
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2. Motor Data: 
a. Motor make, and frame type and size. 
b. Horsepower and rpm. 
c. Volts, phase, and hertz. 
d. Full-load amperage and service factor. 
e. Sheave make, size in inches (mm), and bore. 
f. Center-to-center dimensions of sheave, and amount of adjustments in inches 

(mm). 
g. Number, make, and size of belts. 

3. Test Data (Indicated and Actual Values): 
a. Total airflow rate in cfm (L/s). 
b. Total system static pressure in inches wg (Pa). 
c. Fan rpm. 
d. Discharge static pressure in inches wg (Pa). 
e. Suction static pressure in inches wg (Pa). 

I. Round, Flat-Oval, and Rectangular Duct Traverse Reports:  Include a diagram with a grid 
representing the duct cross-section and record the following: 

1. Report Data: 
a. System and air-handling-unit number. 
b. Location and zone. 
c. Traverse air temperature in deg F (deg C). 
d. Duct static pressure in inches wg (Pa). 
e. Duct size in inches (mm). 
f. Duct area in sq. ft. (sq. m). 
g. Indicated air flow rate in cfm (L/s). 
h. Indicated velocity in fpm (m/s). 
i. Actual air flow rate in cfm (L/s). 
j. Actual average velocity in fpm (m/s). 
k. Barometric pressure in psig (Pa). 

J. Instrument Calibration Reports: 

1. Report Data: 
a. Instrument type and make. 
b. Serial number. 
c. Application. 
d. Dates of use. 
e. Dates of calibration. 

3.11 INSPECTIONS 

A. Initial Inspection: 

1. After testing and balancing are complete, operate each system and randomly 
check measurements to verify that the system is operating according to the final 
test and balance readings documented in the final report. 

2. Check the following for each system: 
a. Measure airflow of at least 10 percent of air outlets. 
b. Measure room temperature at each thermostat/temperature sensor.  

Compare the reading to the set point. 
c. Verify that balancing devices are marked with final balance position. 
d. Note deviations from the Contract Documents in the final report. 
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B. Final Inspection: 

1. After initial inspection is complete and documentation by random checks verifies 
that testing and balancing are complete and accurately documented in the final 
report, request that a final inspection be made by Designer. 

2. The TAB contractor's test and balance engineer shall conduct the inspection in the 
presence of Designer. 

3. Designer shall randomly select measurements, documented in the final report, to 
be rechecked.  Rechecking shall be limited to either 10 percent of the total 
measurements recorded or the extent of measurements that can be accomplished 
in a normal 8-hour business day. 

4. If rechecks yield measurements that differ from the measurements documented in 
the final report by more than the tolerances allowed, the measurements shall be 
noted as "FAILED." 

5. If the number of "FAILED" measurements is greater than 10 percent of the total 
measurements checked during the final inspection, the testing and balancing shall 
be considered incomplete and shall be rejected. 

C. TAB Work will be considered defective if it does not pass final inspections.  If TAB Work 
fails, proceed as follows: 

1. Recheck all measurements and make adjustments.  Revise the final report and 
balancing device settings to include all changes; resubmit the final report and 
request a second final inspection. 

2. If the second final inspection also fails, Owner may contract the services of another 
TAB contractor to complete TAB Work according to the Contract Documents and 
deduct the cost of the services from the original TAB contractor's final payment. 

D. Prepare test and inspection reports. 

3.12 ADDITIONAL TESTS 

A. Within 90 days of completing TAB, perform additional TAB to verify that balanced 
conditions are being maintained throughout and to correct unusual conditions. 

B. Seasonal Periods:  If initial TAB procedures were not performed during near-peak 
summer and winter conditions, perform additional TAB during near-peak summer and 
winter conditions. 

END OF SECTION  
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SECTION 23 07 00 HVAC INSULATION 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Insulation Materials: 
a. Flexible elastomeric. 
b. Mineral fiber. 

2. Fire-rated insulation systems. 
3. Insulating cements. 
4. Adhesives. 
5. Mastics. 
6. Lagging adhesives. 
7. Sealants. 
8. Factory-applied jackets. 
9. Field-applied fabric-reinforcing mesh. 
10. Field-applied cloths. 
11. Field-applied jackets. 
12. Tapes. 
13. Securements. 
14. Corner angles. 

B. Related Sections: 

1. Division 22 Section "Plumbing Insulation." 
2. Division 23 Section "Metal Ducts" for duct liners. 

1.03 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include thermal conductivity, 
thickness, and jackets (both factory and field applied, if any). 

1.04 QUALITY ASSURANCE 

A. Installer Qualifications:  Skilled mechanics who have successfully completed an 
apprenticeship program or another craft training program certified by the Department of 
Labor, Bureau of Apprenticeship and Training. 
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B. Fire-Test-Response Characteristics:  Insulation and related materials shall have fire-test-
response characteristics indicated, as determined by testing identical products per 
ASTM E 84, by a testing and inspecting agency acceptable to authorities having 
jurisdiction.  Factory label insulation and jacket materials and adhesive, mastic, tapes, 
and cement material containers, with appropriate markings of applicable testing and 
inspecting agency. 

1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-
developed index of 50 or less. 

2. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-
developed index of 150 or less. 

1.05 DELIVERY, STORAGE, AND HANDLING 

A. Packaging:  Insulation material containers shall be marked by manufacturer with 
appropriate ASTM standard designation, type and grade, and maximum use temperature. 

1.06 COORDINATION 

A. Coordinate size and location of supports, hangers, and insulation shields specified in 
Division 23 Section "Hangers and Supports for HVAC Piping and Equipment." 

B. Coordinate clearance requirements with piping Installer for piping insulation application, 
duct Installer for duct insulation application, and equipment Installer for equipment 
insulation application.  Before preparing piping and ductwork Shop Drawings, establish 
and maintain clearance requirements for installation of insulation and field-applied jackets 
and finishes and for space required for maintenance. 

1.07 SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where required, after 
installing and testing heat tracing.  Insulation application may begin on segments that 
have satisfactory test results. 

B. Complete installation and concealment of plastic materials as rapidly as possible in each 
area of construction. 

PART 2 - PRODUCTS 

2.01 INSULATION MATERIALS 

A. Comply with requirements in Part 3 schedule articles for where insulating materials shall 
be applied. 

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

C. Products that come in contact with stainless steel shall have a leachable chloride content 
of less than 50 ppm when tested according to ASTM C 871. 

D. Foam insulation materials shall not use CFC or HCFC blowing agents in the 
manufacturing process. 
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E. Flexible Elastomeric:  Closed-cell, sponge- or expanded-rubber materials.  Comply with 
ASTM C 534, Type I for tubular materials and Type II for sheet materials. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
a. Aeroflex USA Inc.; Aerocel. 
b. Armacell LLC; AP Armaflex. 
c. RBX Corporation; Insul-Sheet 1800 and Insul-Tube 180. 

F. Mineral-Fiber Blanket Insulation:  Mineral or glass fibers bonded with a thermosetting 
resin.  Comply with ASTM C 553, Type II and ASTM C 1290, Type III with factory-applied 
FSK jacket.  Factory-applied jacket requirements are specified in "Factory-Applied 
Jackets" Article. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
a. CertainTeed Corp.; Duct Wrap. 
b. Johns Manville; Microlite. 
c. Knauf Insulation; Duct Wrap. 
d. Manson Insulation Inc.; Alley Wrap. 
e. Owens Corning; All-Service Duct Wrap. 

G. Mineral-Fiber Board Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  
Comply with ASTM C 612, Type IA or Type IB.  For duct and plenum applications, 
provide insulation with factory-applied FSK jacket.  For equipment applications, provide 
insulation with factory-applied FSK jacket.  Factory-applied jacket requirements are 
specified in "Factory-Applied Jackets" Article. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
a. CertainTeed Corp.; Commercial Board. 
b. Fibrex Insulations Inc.; FBX. 
c. Johns Manville; 800 Series Spin-Glas. 
d. Knauf Insulation; Insulation Board. 
e. Manson Insulation Inc.; AK Board. 
f. Owens Corning; Fiberglas 700 Series. 

H. Mineral-Fiber, Preformed Pipe Insulation: 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
a. Fibrex Insulations Inc.; Coreplus 1200. 
b. Johns Manville; Micro-Lok. 
c. Knauf Insulation; 1000 Pipe Insulation. 
d. Manson Insulation Inc.; Alley-K. 
e. Owens Corning; Fiberglas Pipe Insulation. 

2. Type I, 850 deg F (454 deg C) Materials:  Mineral or glass fibers bonded with a 
thermosetting resin.  Comply with ASTM C 547, Type I, Grade A, with factory-
applied ASJ.  Factory-applied jacket requirements are specified in "Factory-Applied 
Jackets" Article. 

3. Type II, 1200 deg F (649 deg C) Materials:  Mineral or glass fibers bonded with a 
thermosetting resin.  Comply with ASTM C 547, Type II, Grade A, with factory-
applied ASJ.  Factory-applied jacket requirements are specified in "Factory-Applied 
Jackets" Article. 
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I. Mineral-Fiber, Pipe Insulation Wicking System:  Preformed pipe insulation complying with 
ASTM C 547, Type I, Grade A, with absorbent cloth factory applied to the entire inside 
surface of preformed pipe insulation and extended through the longitudinal joint to 
outside surface of insulation under insulation jacket.  Factory apply a white, polymer, 
vapor-retarder jacket with self-sealing adhesive tape seam and evaporation holes running 
continuously along the longitudinal seam, exposing the absorbent cloth. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
a. Knauf Insulation; Permawick Pipe Insulation. 
b. Owens Corning; VaporWick Pipe Insulation. 

2.02 INSULATING CEMENTS 

A. Mineral-Fiber Insulating Cement:  Comply with ASTM C 195. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
a. Insulco, Division of MFS, Inc.; Triple I. 
b. P. K. Insulation Mfg. Co., Inc.; Super-Stik. 

B. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement:  Comply with 
ASTM C 449/C 449M. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
a. Insulco, Division of MFS, Inc.; SmoothKote. 
b. P. K. Insulation Mfg. Co., Inc.; PK No. 127, and Quik-Cote. 
c. Rock Wool Manufacturing Company; Delta One Shot. 

2.03 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for 
bonding insulation to itself and to surfaces to be insulated, unless otherwise indicated. 

B. Flexible Elastomeric Adhesive:  Comply with MIL-A-24179A, Type II, Class I. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
a. Aeroflex USA Inc.; Aeroseal. 
b. Armacell LCC; 520 Adhesive. 
c. Foster Products Corporation, H. B. Fuller Company; 85-75. 
d. RBX Corporation; Rubatex Contact Adhesive. 

2. For indoor applications, use adhesive that has a VOC content of 50 g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
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C. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
a. Childers Products, Division of ITW; CP-82. 
b. Foster Products Corporation, H. B. Fuller Company; 85-20. 
c. ITW TACC, Division of Illinois Tool Works; S-90/80. 
d. Marathon Industries, Inc.; 225. 
e. Mon-Eco Industries, Inc.; 22-25. 

2. For indoor applications, use adhesive that has a VOC content of 80 g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

D. ASJ Adhesive, and FSK and PVDC Jacket Adhesive:  Comply with MIL-A-3316C, 
Class 2, Grade A for bonding insulation jacket lap seams and joints. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
a. Childers Products, Division of ITW; CP-82. 
b. Foster Products Corporation, H. B. Fuller Company; 85-20. 
c. ITW TACC, Division of Illinois Tool Works; S-90/80. 
d. Marathon Industries, Inc.; 225. 
e. Mon-Eco Industries, Inc.; 22-25. 

2. For indoor applications, use adhesive that has a VOC content of 50 g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2.04 MASTICS 

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply 
with MIL-C-19565C, Type II. 

1. For indoor applications, use mastics that have a VOC content of 50 g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

B. Vapor-Barrier Mastic:  Water based; suitable for indoor and outdoor use on below 
ambient services. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
a. Childers Products, Division of ITW; CP-35. 
b. Foster Products Corporation, H. B. Fuller Company; 30-90. 
c. ITW TACC, Division of Illinois Tool Works; CB-50. 
d. Marathon Industries, Inc.; 590. 
e. Mon-Eco Industries, Inc.; 55-40. 
f. Vimasco Corporation; 749. 

2. Water-Vapor Permeance:  ASTM E 96, Procedure B, 0.013 perm (0.009 metric 
perm) at 43-mil (1.09-mm) dry film thickness. 

3. Service Temperature Range:  Minus 20 to plus 180 deg F (Minus 29 to plus 82 
deg C). 

4. Solids Content:  ASTM D 1644, 59 percent by volume and 71 percent by weight. 
5. Color:  White. 
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2.05 SEALANTS 

A. FSK and Metal Jacket Flashing Sealants: 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
a. Childers Products, Division of ITW; CP-76-8. 
b. Foster Products Corporation, H. B. Fuller Company; 95-44. 
c. Marathon Industries, Inc.; 405. 
d. Mon-Eco Industries, Inc.; 44-05. 
e. Vimasco Corporation; 750. 

2. Materials shall be compatible with insulation materials, jackets, and substrates. 
3. Fire- and water-resistant, flexible, elastomeric sealant. 
4. Service Temperature Range:  Minus 40 to plus 250 deg F (Minus 40 to plus 121 

deg C). 
5. Color:  Aluminum. 
6. For indoor applications, use sealants that have a VOC content of 250 g/L or less 

when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

B. ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants: 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
a. Childers Products, Division of ITW; CP-76. 

2. Materials shall be compatible with insulation materials, jackets, and substrates. 
3. Fire- and water-resistant, flexible, elastomeric sealant. 
4. Service Temperature Range:  Minus 40 to plus 250 deg F (Minus 40 to plus 121 

deg C). 
5. Color:  White. 
6. For indoor applications, use sealants that have a VOC content of 250 g/L or less 

when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2.06 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various applications.  
When factory-applied jackets are indicated, comply with the following: 

1. ASJ:  White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; 
complying with ASTM C 1136, Type I. 

2. ASJ-SSL:  ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive 
covered by a removable protective strip; complying with ASTM C 1136, Type I. 

3. FSK Jacket:  Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; 
complying with ASTM C 1136, Type II. 

4. FSP Jacket:  Aluminum-foil, fiberglass-reinforced scrim with polyethylene backing; 
complying with ASTM C 1136, Type II. 

2.07 FIELD-APPLIED FABRIC-REINFORCING MESH 

A. Woven Glass-Fiber Fabric for Pipe Insulation:  Approximately 2 oz./sq. yd. (68 g/sq. m) 
with a thread count of 10 strands by 10 strands/sq. inch (4 strands by 4 strands/sq. mm) 
for covering pipe and pipe fittings. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
a. Vimasco Corporation; Elastafab 894. 
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B. Woven Glass-Fiber Fabric for Duct and Equipment Insulation:  Approximately 6 oz./sq. 
yd. (203 g/sq. m) with a thread count of 5 strands by 5 strands/sq. inch (2 strands by 2 
strands/sq. mm) for covering equipment. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
a. Childers Products, Division of ITW; Chil-Glas No. 5. 

C. Woven Polyester Fabric:  Approximately 1 oz./sq. yd. (34 g/sq. m) with a thread count of 
10 strands by 10 strands/sq. inch (4 strands by 4 strands/sq. mm), in a Leno weave, for 
duct, equipment, and pipe. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
a. Foster Products Corporation, H. B. Fuller Company; Mast-A-Fab. 
b. Vimasco Corporation; Elastafab 894. 

2.08 FIELD-APPLIED CLOTHS 

A. Woven Glass-Fiber Fabric:  Comply with MIL-C-20079H, Type I, plain weave, and 
presized a minimum of 8 oz./sq. yd. (271 g/sq. m). 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
a. Alpha Associates, Inc.; Alpha-Maritex 84215 and 84217/9485RW, Luben 59. 

2.09 TAPES 

A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic 
adhesive, complying with ASTM C 1136. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0835. 
b. Compac Corp.; 104 and 105. 
c. Ideal Tape Co., Inc., an American Biltrite Company; 428 AWF ASJ. 
d. Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ. 

2. Width:  3 inches (75 mm). 
3. Thickness:  11.5 mils (0.29 mm). 
4. Adhesion:  90 ounces force/inch (1.0 N/mm) in width. 
5. Elongation:  2 percent. 
6. Tensile Strength:  40 lbf/inch (7.2 N/mm) in width. 
7. ASJ Tape Disks and Squares:  Precut disks or squares of ASJ tape. 

B. FSK Tape:  Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic 
adhesive; complying with ASTM C 1136. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827. 
b. Compac Corp.; 110 and 111. 
c. Ideal Tape Co., Inc., an American Biltrite Company; 491 AWF FSK. 
d. Venture Tape; 1525 CW, 1528 CW, and 1528 CW/SQ. 

2. Width:  3 inches (75 mm). 
3. Thickness:  6.5 mils (0.16 mm). 
4. Adhesion:  90 ounces force/inch (1.0 N/mm) in width. 
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5. Elongation:  2 percent. 
6. Tensile Strength:  40 lbf/inch (7.2 N/mm) in width. 
7. FSK Tape Disks and Squares:  Precut disks or squares of FSK tape. 

C. Aluminum-Foil Tape:  Vapor-retarder tape with acrylic adhesive. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0800. 
b. Compac Corp.; 120. 
c. Ideal Tape Co., Inc., an American Biltrite Company; 488 AWF. 
d. Venture Tape; 3520 CW. 

2. Width:  2 inches (50 mm). 
3. Thickness:  3.7 mils (0.093 mm). 
4. Adhesion:  100 ounces force/inch (1.1 N/mm) in width. 
5. Elongation:  5 percent. 
6. Tensile Strength:  34 lbf/inch (6.2 N/mm) in width. 

2.10 SECUREMENTS 

A. Bands: 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
a. Childers Products; Bands. 
b. PABCO Metals Corporation; Bands. 
c. RPR Products, Inc.; Bands. 

2. Aluminum:  ASTM B 209 (ASTM B 209M), Alloy 3003, 3005, 3105, or 5005; 
Temper H-14, 0.020 inch (0.51 mm) thick, 1/2 inch (13 mm) wide with wing or 
closed seal. 

B. Insulation Pins and Hangers: 

1. Capacitor-Discharge-Weld Pins:  Copper- or zinc-coated steel pin, fully annealed 
for capacitor-discharge welding, 0.106-inch- (2.6-mm-) diameter shank, length to 
suit depth of insulation indicated. 
a. Products:  Subject to compliance with requirements, available products that 

may be incorporated into the Work include, but are not limited to, the 
following: 
1) AGM Industries, Inc.; CWP-1. 
2) GEMCO; CD. 
3) Midwest Fasteners, Inc.; CD. 
4) Nelson Stud Welding; TPA, TPC, and TPS. 

2. Cupped-Head, Capacitor-Discharge-Weld Pins:  Copper- or zinc-coated steel pin, 
fully annealed for capacitor-discharge welding, 0.106-inch- (2.6-mm-) diameter 
shank, length to suit depth of insulation indicated with integral 1-1/2-inch (38-mm) 
galvanized carbon-steel washer. 
a. Products:  Subject to compliance with requirements, available products that 

may be incorporated into the Work include, but are not limited to, the 
following: 
1) AGM Industries, Inc.; CWP-1. 
2) GEMCO; Cupped Head Weld Pin. 
3) Midwest Fasteners, Inc.; Cupped Head. 
4) Nelson Stud Welding; CHP. 
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3. Metal, Adhesively Attached, Perforated-Base Insulation Hangers:  Baseplate 
welded to projecting spindle that is capable of holding insulation, of thickness 
indicated, securely in position indicated when self-locking washer is in place.  
Comply with the following requirements: 
a. Products:  Subject to compliance with requirements, available products that 

may be incorporated into the Work include, but are not limited to, the 
following: 
1) AGM Industries, Inc.; Tactoo Insul-Hangers, Series T. 
2) GEMCO; Perforated Base. 
3) Midwest Fasteners, Inc.; Spindle. 

b. Baseplate:  Perforated, galvanized carbon-steel sheet, 0.030 inch (0.76 mm) 
thick by 2 inches (50 mm) square. 

c. Spindle:  Copper- or zinc-coated, low carbon steel, fully annealed, 0.106-
inch- (2.6-mm-) diameter shank, length to suit depth of insulation indicated. 

d. Adhesive:  Recommended by hanger manufacturer.  Product with 
demonstrated capability to bond insulation hanger securely to substrates 
indicated without damaging insulation, hangers, and substrates. 

4. Nonmetal, Adhesively Attached, Perforated-Base Insulation Hangers:  Baseplate 
fastened to projecting spindle that is capable of holding insulation, of thickness 
indicated, securely in position indicated when self-locking washer is in place.  
Comply with the following requirements: 
a. Products:  Subject to compliance with requirements, available products that 

may be incorporated into the Work include, but are not limited to, the 
following: 
1) GEMCO; Nylon Hangers. 
2) Midwest Fasteners, Inc.; Nylon Insulation Hangers. 

b. Baseplate:  Perforated, nylon sheet, 0.030 inch (0.76 mm) thick by 1-1/2 
inches (38 mm) in diameter. 

c. Spindle:  Nylon, 0.106-inch- (2.6-mm-) diameter shank, length to suit depth of 
insulation indicated, up to 2-1/2 inches (63 mm). 

d. Adhesive:  Recommended by hanger manufacturer.  Product with 
demonstrated capability to bond insulation hanger securely to substrates 
indicated without damaging insulation, hangers, and substrates. 

5. Self-Sticking-Base Insulation Hangers:  Baseplate welded to projecting spindle that 
is capable of holding insulation, of thickness indicated, securely in position 
indicated when self-locking washer is in place.  Comply with the following 
requirements: 
a. Products:  Subject to compliance with requirements, available products that 

may be incorporated into the Work include, but are not limited to, the 
following: 
1) AGM Industries, Inc.; Tactoo Insul-Hangers, Series TSA. 
2) GEMCO; Press and Peel. 
3) Midwest Fasteners, Inc.; Self Stick. 

b. Baseplate:  Galvanized carbon-steel sheet, 0.030 inch (0.76 mm) thick by 2 
inches (50 mm) square. 

c. Spindle:  Copper- or zinc-coated, low carbon steel, fully annealed, 0.106-
inch- (2.6-mm-) diameter shank, length to suit depth of insulation indicated. 

d. Adhesive-backed base with a peel-off protective cover. 
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6. Insulation-Retaining Washers:  Self-locking washers formed from 0.016-inch- 
(0.41-mm-) thick, galvanized-steel sheet, with beveled edge sized as required to 
hold insulation securely in place but not less than 1-1/2 inches (38 mm) in 
diameter. 
a. Products:  Subject to compliance with requirements, available products that 

may be incorporated into the Work include, but are not limited to, the 
following: 
1) AGM Industries, Inc.; RC-150. 
2) GEMCO; R-150. 
3) Midwest Fasteners, Inc.; WA-150. 
4) Nelson Stud Welding; Speed Clips. 

b. Protect ends with capped self-locking washers incorporating a spring steel 
insert to ensure permanent retention of cap in exposed locations. 

7. Nonmetal Insulation-Retaining Washers:  Self-locking washers formed from 0.016-
inch- (0.41-mm-) thick nylon sheet, with beveled edge sized as required to hold 
insulation securely in place but not less than 1-1/2 inches (38 mm) in diameter. 
a. Products:  Subject to compliance with requirements, available products that 

may be incorporated into the Work include, but are not limited to, the 
following: 
1) GEMCO. 
2) Midwest Fasteners, Inc. 

C. Staples:  Outward-clinching insulation staples, nominal 3/4-inch- (19-mm-) wide, stainless 
steel or Monel. 

D. Wire:  0.080-inch (2.0-mm) nickel-copper alloy. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 
a. C & F Wire. 
b. Childers Products. 
c. PABCO Metals Corporation. 
d. RPR Products, Inc. 

2.11 CORNER ANGLES 

A. PVC Corner Angles:  30 mils (0.8 mm) thick, minimum 1 by 1 inch (25 by 25 mm), PVC 
according to ASTM D 1784, Class 16354-C.  White or color-coded to match adjacent 
surface. 

B. Aluminum Corner Angles:  0.040 inch (1.0 mm) thick, minimum 1 by 1 inch (25 by 25 
mm), aluminum according to ASTM B 209 (ASTM B 209M), Alloy 3003, 3005, 3105 or 
5005; Temper H-14. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation and 
other conditions affecting performance of insulation application. 

1. Verify that systems and equipment to be insulated have been tested and are free of 
defects. 
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2. Verify that surfaces to be insulated are clean and dry. 
3. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 PREPARATION 

A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials 
that will adversely affect insulation application. 

B. Surface Preparation:  Clean and prepare surfaces to be insulated.  Before insulating, 
apply a corrosion coating to insulated surfaces as follows: 

3.03 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even 
surfaces; free of voids throughout the length of equipment, ducts and fittings, and piping 
including fittings, valves, and specialties. 

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses 
required for each item of equipment, duct system, and pipe system as specified in 
insulation system schedules. 

C. Install accessories compatible with insulation materials and suitable for the service.  
Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in 
either wet or dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and 
specialties. 

G. Keep insulation materials dry during application and finishing. 

H. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with 
adhesive recommended by insulation material manufacturer. 

I. Install insulation with least number of joints practical. 

J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at 
hangers, supports, anchors, and other projections with vapor-barrier mastic. 

1. Install insulation continuously through hangers and around anchor attachments. 
2. For insulation application where vapor barriers are indicated, extend insulation on 

anchor legs from point of attachment to supported item to point of attachment to 
structure.  Taper and seal ends at attachment to structure with vapor-barrier 
mastic. 

3. Install insert materials and install insulation to tightly join the insert.  Seal insulation 
to insulation inserts with adhesive or sealing compound recommended by 
insulation material manufacturer. 

4. Cover inserts with jacket material matching adjacent pipe insulation.  Install shields 
over jacket, arranged to protect jacket from tear or puncture by hanger, support, 
and shield. 
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K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate 
and wet and dry film thicknesses. 

L. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 
2. Cover circumferential joints with 3-inch- (75-mm-) wide strips, of same material as 

insulation jacket.  Secure strips with adhesive and outward clinching staples along 
both edges of strip, spaced 4 inches (100 mm) on center. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches (38 mm).  Install insulation 
with longitudinal seams at bottom of pipe.  Clean and dry surface to receive self-
sealing lap.  Staple laps with outward clinching staples along edge at 4 inches (100 
mm) on center. 

a. For below ambient services, apply vapor-barrier mastic over staples. 

4. Cover joints and seams with tape as recommended by insulation material 
manufacturer to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints 
and at ends adjacent to duct and pipe flanges and fittings. 

M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its 
nominal thickness. 

N. Finish installation with systems at operating conditions.  Repair joint separations and 
cracking due to thermal movement. 

O. Repair damaged insulation facings by applying same facing material over damaged 
areas.  Extend patches at least 4 inches (100 mm) beyond damaged areas.  Adhere, 
staple, and seal patches similar to butt joints. 

P. For above ambient services, do not install insulation to the following: 

1. Vibration-control devices. 
2. Testing agency labels and stamps. 
3. Nameplates and data plates. 
4. Manholes. 
5. Handholes. 
6. Cleanouts. 

3.04 PENETRATIONS 

A. Insulation Installation at Roof Penetrations:  Install insulation continuously through roof 
penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation above roof 

surface and seal with joint sealant.  For applications requiring indoor and outdoor 
insulation, install insulation for outdoor applications tightly joined to indoor 
insulation ends.  Seal joint with joint sealant. 

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches (50 mm) 
below top of roof flashing. 

4. Seal jacket to roof flashing with flashing sealant. 
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B. Insulation Installation at Aboveground Exterior Wall Penetrations:  Install insulation 
continuously through wall penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation inside wall 

surface and seal with joint sealant.  For applications requiring indoor and outdoor 
insulation, install insulation for outdoor applications tightly joined to indoor 
insulation ends.  Seal joint with joint sealant. 

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at 
least 2 inches (50 mm). 

4. Seal jacket to wall flashing with flashing sealant. 

C. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire 
Rated):  Install insulation continuously through walls and partitions. 

D. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Install insulation 
continuously through penetrations of fire-rated walls and partitions.  Terminate insulation 
at fire damper sleeves for fire-rated wall and partition penetrations.  Externally insulate 
damper sleeves to match adjacent insulation and overlap duct insulation at least 2 inches 
(50 mm). 

1. Comply with requirements in Division 07 Section "Penetration Firestopping" 
firestopping and fire-resistive joint sealers. 

3.05 GENERAL PIPE INSULATION INSTALLATION 

A. Requirements in this article generally apply to all insulation materials except where more 
specific requirements are specified in various pipe insulation material installation articles. 

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions: 

1. Install insulation over fittings, valves, strainers, flanges, unions, and other 
specialties with continuous thermal and vapor-retarder integrity, unless otherwise 
indicated. 

2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from 
same material and density as adjacent pipe insulation.  Each piece shall be butted 
tightly against adjoining piece and bonded with adhesive.  Fill joints, seams, voids, 
and irregular surfaces with insulating cement finished to a smooth, hard, and 
uniform contour that is uniform with adjoining pipe insulation. 

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of 
same material and thickness as used for adjacent pipe.  Cut sectional pipe 
insulation to fit.  Butt each section closely to the next and hold in place with tie wire.  
Bond pieces with adhesive. 

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of 
same material, density, and thickness as used for adjacent pipe.  Overlap adjoining 
pipe insulation by not less than two times the thickness of pipe insulation, or one 
pipe diameter, whichever is thicker.  For valves, insulate up to and including the 
bonnets, valve stuffing-box studs, bolts, and nuts.  Fill joints, seams, and irregular 
surfaces with insulating cement. 
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5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of 
same material, density, and thickness as used for adjacent pipe.  Overlap adjoining 
pipe insulation by not less than two times the thickness of pipe insulation, or one 
pipe diameter, whichever is thicker.  Fill joints, seams, and irregular surfaces with 
insulating cement.  Insulate strainers so strainer basket flange or plug can be easily 
removed and replaced without damaging the insulation and jacket.  Provide a 
removable reusable insulation cover.  For below ambient services, provide a 
design that maintains vapor barrier. 

6. Insulate flanges and unions using a section of oversized preformed pipe insulation.  
Overlap adjoining pipe insulation by not less than two times the thickness of pipe 
insulation, or one pipe diameter, whichever is thicker. 

7. Cover segmented insulated surfaces with a layer of finishing cement and coat with 
a mastic.  Install vapor-barrier mastic for below ambient services and a breather 
mastic for above ambient services.  Reinforce the mastic with fabric-reinforcing 
mesh.  Trowel the mastic to a smooth and well-shaped contour. 

8. Stencil or label the outside insulation jacket of each union with the word "UNION."  
Match size and color of pipe labels. 

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature 
taps, test connections, flow meters, sensors, switches, and transmitters on insulated 
pipes, vessels, and equipment.  Shape insulation at these connections by tapering it to 
and around the connection with insulating cement and finish with finishing cement, 
mastic, and flashing sealant. 

D. Install removable insulation covers at locations indicated.  Installation shall conform to the 
following: 

1. Make removable flange and union insulation from sectional pipe insulation of same 
thickness as that on adjoining pipe.  Install same insulation jacket as adjoining pipe 
insulation. 

2. When flange and union covers are made from sectional pipe insulation, extend 
insulation from flanges or union long at least two times the insulation thickness 
over adjacent pipe insulation on each side of flange or union.  Secure flange cover 
in place with stainless-steel or aluminum bands.  Select band material compatible 
with insulation and jacket. 

3. Construct removable valve insulation covers in same manner as for flanges except 
divide the two-part section on the vertical center line of valve body. 

3.06 FLEXIBLE ELASTOMERIC INSULATION INSTALLATION 

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to 
eliminate openings in insulation that allow passage of air to surface being insulated. 

B. Insulation Installation on Pipe Flanges: 

1. Install pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus 

twice the thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer circumference 

of adjacent straight pipe segments with cut sections of sheet insulation of same 
thickness as pipe insulation. 

4. Secure insulation to flanges and seal seams with manufacturer's recommended 
adhesive to eliminate openings in insulation that allow passage of air to surface 
being insulated. 
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C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install mitered sections of pipe insulation. 
2. Secure insulation materials and seal seams with manufacturer's recommended 

adhesive to eliminate openings in insulation that allow passage of air to surface 
being insulated. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed valve covers manufactured of same material as pipe insulation 
when available. 

2. When preformed valve covers are not available, install cut sections of pipe and 
sheet insulation to valve body.  Arrange insulation to permit access to packing and 
to allow valve operation without disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 
4. Secure insulation to valves and specialties and seal seams with manufacturer's 

recommended adhesive to eliminate openings in insulation that allow passage of 
air to surface being insulated. 

3.07 MINERAL-FIBER INSULATION INSTALLATION 

A. Blanket Insulation Installation on Ducts and Plenums:  Secure with adhesive and 
insulation pins. 

1. Apply adhesives according to manufacturer's recommended coverage rates per 
unit area, for 100 percent coverage of duct and plenum surfaces. 

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and 
transitions. 

3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, 
capacitor-discharge-weld pins on sides and bottom of horizontal ducts and sides of 
vertical ducts as follows: 

a. On duct sides with dimensions 18 inches (450 mm) and smaller, place pins 
along longitudinal centerline of duct.  Space 3 inches (75 mm) maximum 
from insulation end joints, and 16 inches (400 mm) on center. 

b. On duct sides with dimensions larger than 18 inches (450 mm), place pins 16 
inches (400 mm) on certer each way, and 3 inches (75 mm) maximum from 
insulation joints.  Install additional pins to hold insulation tightly against 
surface at cross bracing. 

c. Pins may be omitted from top surface of horizontal, rectangular ducts and 
plenums. 

d. Do not overcompress insulation during installation. 
e. Impale insulation over pins and attach speed washers. 
f. Cut excess portion of pins extending beyond speed washers or bend parallel 

with insulation surface.  Cover exposed pins and washers with tape matching 
insulation facing. 
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4. For ducts and plenums with surface temperatures below ambient, install a 
continuous unbroken vapor barrier.  Create a facing lap for longitudinal seams and 
end joints with insulation by removing 2 inches (50 mm) from 1 edge and 1 end of 
insulation segment.  Secure laps to adjacent insulation section with 1/2-inch (13-
mm) outward-clinching staples, 1 inch (25 mm) on center.  Install vapor barrier 
consisting of factory- or field-applied jacket, adhesive, vapor-barrier mastic, and 
sealant at joints, seams, and protrusions. 
a. Repair punctures, tears, and penetrations with tape or mastic to maintain 

vapor-barrier seal. 
b. Install vapor stops for ductwork and plenums operating below 50 deg F (10 

deg C) at 18-foot (5.5-m) intervals.  Vapor stops shall consist of vapor-barrier 
mastic applied in a Z-shaped pattern over insulation face, along butt end of 
insulation, and over the surface.  Cover insulation face and surface to be 
insulated a width equal to 2 times the insulation thickness but not less than 3 
inches (75 mm). 

5. Overlap unfaced blankets a minimum of 2 inches (50 mm) on longitudinal seams 
and end joints.  At end joints, secure with steel bands spaced a maximum of 18 
inches (450 mm) on center. 

6. Install insulation on rectangular duct elbows and transitions with a full insulation 
section for each surface.  Install insulation on round and flat-oval duct elbows with 
individually mitered gores cut to fit the elbow. 

7. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation 
surface with 6-inch- (150-mm-) wide strips of same material used to insulate duct.  
Secure on alternating sides of stiffener, hanger, and flange with pins spaced 6 
inches (150 mm) on center. 

B. Board Insulation Installation on Ducts and Plenums:  Secure with adhesive and insulation 
pins. 

1. Apply adhesives according to manufacturer's recommended coverage rates per 
unit area, for 100 percent coverage of duct and plenum surfaces. 

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and 
transitions. 

3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, 
capacitor-discharge-weld pins on sides and bottom of horizontal ducts and sides of 
vertical ducts as follows: 
a. On duct sides with dimensions 18 inches (450 mm) and smaller, place pins 

along longitudinal centerline of duct.  Space 3 inches (75 mm) maximum 
from insulation end joints, and 16 inches (400 mm) on center. 

b. On duct sides with dimensions larger than 18 inches (450 mm), space pins 
16 inches (400 mm) on center each way, and 3 inches (75 mm) maximum 
from insulation joints.  Install additional pins to hold insulation tightly against 
surface at cross bracing. 

c. Pins may be omitted from top surface of horizontal, rectangular ducts and 
plenums. 

d. Do not overcompress insulation during installation. 
e. Cut excess portion of pins extending beyond speed washers or bend parallel 

with insulation surface.  Cover exposed pins and washers with tape matching 
insulation facing. 
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4. For ducts and plenums with surface temperatures below ambient, install a 
continuous unbroken vapor barrier.  Create a facing lap for longitudinal seams and 
end joints with insulation by removing 2 inches (50 mm) from 1 edge and 1 end of 
insulation segment.  Secure laps to adjacent insulation section with 1/2-inch (13-
mm) outward-clinching staples, 1 inch (25 mm) on center.  Install vapor barrier 
consisting of factory- or field-applied jacket, adhesive, vapor-barrier mastic, and 
sealant at joints, seams, and protrusions. 
a. Repair punctures, tears, and penetrations with tape or mastic to maintain 

vapor-barrier seal. 
b. Install vapor stops for ductwork and plenums operating below 50 deg F (10 

deg C) at 18-foot (5.5-m) intervals.  Vapor stops shall consist of vapor-barrier 
mastic applied in a Z-shaped pattern over insulation face, along butt end of 
insulation, and over the surface.  Cover insulation face and surface to be 
insulated a width equal to 2 times the insulation thickness but not less than 3 
inches (75 mm). 

5. Install insulation on rectangular duct elbows and transitions with a full insulation 
section for each surface.  Groove and score insulation to fit as closely as possible 
to outside and inside radius of elbows.  Install insulation on round and flat-oval duct 
elbows with individually mitered gores cut to fit the elbow. 

6. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation 
surface with 6-inch- (150-mm-) wide strips of same material used to insulate duct.  
Secure on alternating sides of stiffener, hanger, and flange with pins spaced 6 
inches (150 mm) on center. 

3.08 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. Inspect ductwork, randomly selected by Designer, by removing field-applied jacket 
and insulation in layers in reverse order of their installation.  Extent of inspection 
shall be limited to one location for each duct system defined in the "Duct Insulation 
Schedule, General" Article. 

2. Inspect field-insulated equipment, randomly selected by Designer, by removing 
field-applied jacket and insulation in layers in reverse order of their installation.  
Extent of inspection shall be limited to one location for each type of equipment 
defined in the "Equipment Insulation Schedule" Article.  For large equipment, 
remove only a portion adequate to determine compliance. 

3. Inspect pipe, fittings, strainers, and valves, randomly selected by Designer, by 
removing field-applied jacket and insulation in layers in reverse order of their 
installation.  Extent of inspection shall be limited to one locations of straight pipe 
three for each pipe service defined in the "Piping Insulation Schedule, General" 
Article. 

C. All insulation applications will be considered defective Work if sample inspection reveals 
noncompliance with requirements. 

3.09 DUCT INSULATION SCHEDULE, GENERAL 

A. Plenums and Ducts Requiring Insulation: 

1. Indoor, concealed supply and outdoor air. 
2. Indoor, exposed supply and outdoor air. 
3. Indoor, concealed return located in non-conditioned space. 
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4. Indoor, exposed return located in non-conditioned space. 
5. Indoor, concealed exhaust between isolation damper and penetration of building 

exterior. 
6. Indoor, exposed exhaust between isolation damper and penetration of building 

exterior. 

B. Items Not Insulated: 

1. Fibrous-glass ducts. 
2. Metal ducts with duct liner of sufficient thickness to comply with energy code and 

ASHRAE/IESNA 90.1. 
3. Factory-insulated flexible ducts. 
4. Factory-insulated plenums and casings. 
5. Flexible connectors. 
6. Vibration-control devices. 
7. Factory-insulated access panels and doors. 

3.10 INDOOR DUCT AND PLENUM INSULATION SCHEDULE 

A. Concealed, round, supply-air duct insulation shall be one of the following: 

1. Flexible Elastomeric:  1 inch (25 mm) thick. 
2. Mineral-Fiber Blanket:  1-1/2 inches (38 mm) thick and 0.75-lb/cu. ft. (12-kg/cu. m) 

nominal density. 

B. Concealed, round, return-air duct insulation shall be one of the following: 

1. Flexible Elastomeric:  1 inch (25 mm) thick. 
2. Mineral-Fiber Blanket:  1-1/2 inches (38 mm) thick and 0.75-lb/cu. ft. (12-kg/cu. m) 

nominal density. 

C. Concealed, round, outdoor-air duct insulation shall be one of the following: 

1. Flexible Elastomeric:  1 inch (25 mm) thick. 
2. Mineral-Fiber Blanket:  1-1/2 inches (38 mm) thick and 0.75-lb/cu. ft. (12-kg/cu. m) 

nominal density. 

D. Concealed, rectangular, supply-air duct insulation shall be one of the following: 

1. Flexible Elastomeric:  1 inch (25 mm) thick. 
2. Mineral-Fiber Blanket:  1-1/2 inches (38 mm) thick and 0.75-lb/cu. ft. (12-kg/cu. m) 

nominal density. 

E. Concealed, rectangular, return-air duct insulation shall be one of the following: 

1. Flexible Elastomeric:  1 inch (25 mm) thick. 
2. Mineral-Fiber Blanket:  1-1/2 inches (38 mm) thick and 0.75-lb/cu. ft. (12-kg/cu. m) 

nominal density. 

F. Concealed, rectangular, outdoor-air duct insulation shall be one of the following: 

1. Flexible Elastomeric:  1 inch (25 mm) thick. 
2. Mineral-Fiber Blanket:  1-1/2 inches (38 mm) thick and 0.75-lb/cu. ft. (12-kg/cu. m) 

nominal density. 
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G. Concealed, rectangular, exhaust-air duct insulation between isolation damper and 
penetration of building exterior shall be one of the following: 

1. Flexible Elastomeric:  1 inch (25 mm) thick. 
2. Mineral-Fiber Blanket:  1-1/2 inches (38 mm) thick and 0.75-lb/cu. ft. (12-kg/cu. m) 

nominal density. 

H. Concealed, outdoor-air plenum insulation shall be one of the following: 

1. Mineral-Fiber Blanket:  1-1/2 inches (38 mm) thick and 0.75-lb/cu. ft. (12-kg/cu. m) 
nominal density. 

I. Exposed, round and flat-oval, outdoor-air duct insulation shall be one of the following: 

1. Flexible Elastomeric:  1 inch (25 mm) thick. 
2. Mineral-Fiber Blanket:  1-1/2 inches (38 mm) thick and 0.75-lb/cu. ft. (12-kg/cu. m) 

nominal density. 

J. Exposed, rectangular, outdoor-air duct insulation shall be one of the following: 

1. Flexible Elastomeric:  1 inch (25 mm) thick. 
2. Mineral-Fiber Board:  1-1/2 inches (38 mm thick and 2-lb/cu. ft. (32-kg/cu. m) 

nominal density. 

3.11 PIPING INSULATION SCHEDULE, GENERAL 

A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified 
for each piping system and pipe size range.  If more than one material is listed for a 
piping system, selection from materials listed is Contractor's option. 

3.12 INDOOR PIPING INSULATION SCHEDULE 

A. Condensate and Equipment Drain Water below 60 Deg F (16 Deg C): 

1. All Pipe Sizes:  Insulation shall be one of the following: 
a. Flexible Elastomeric:  3/4 inch (19 mm) thick. 
b. Mineral-Fiber, Preformed Pipe Insulation, Type I:  3/4 inch (19 mm) thick. 

B. Refrigerant Suction and Hot-Gas Piping: 

1. All Pipe Sizes:  Insulation shall be the following: 
a. Flexible Elastomeric:  1 inch (25 mm) thick. 

C. Refrigerant Suction and Hot-Gas Flexible Tubing: 

1. All Pipe Sizes:  Insulation shall be the following: 
a. Flexible Elastomeric:  1 inch (25 mm) thick. 

3.13 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE 

A. Refrigerant Suction and Hot-Gas Piping: 

1. All Pipe Sizes:  Insulation shall be the following: 
a. Flexible Elastomeric:  1 inch (25 mm) thick. 
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B. Refrigerant Suction and Hot-Gas Flexible Tubing: 

1. All Pipe Sizes:  Insulation shall be the following: 
a. Flexible Elastomeric:  1 inch (25 mm) thick. 

END OF SECTION  
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SECTION 23 09 00 INSTRUMENTATION AND CONTROL FOR HVAC 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. This Section includes control equipment for HVAC systems and components, including 
control components for terminal heating and cooling units not supplied with factory-wired 
controls. 

B. Related Sections include the following: 

1. Division 23 Section "Sequence of Operations for HVAC Controls" for requirements 
that relate to this Section. 

1.03 DEFINITIONS 

A. DDC:  Direct digital control. 

B. I/O:  Input/output. 

C. LonWorks:  A control network technology platform for designing and implementing 
interoperable control devices and networks. 

D. MS/TP:  Master slave/token passing. 

E. PC:  Personal computer. 

F. PID:  Proportional plus integral plus derivative. 

G. RTD:  Resistance temperature detector. 

1.04 SUBMITTALS 

A. Product Data:  Include manufacturer's technical literature for each control device.  
Indicate dimensions, capacities, performance characteristics, electrical characteristics, 
finishes for materials, and installation and startup instructions for each type of product 
indicated. 

1. Controlled Systems:  Instrumentation list with element name, type of device, 
manufacturer, model number, and product data.  Include written description of 
sequence of operation including schematic diagram. 
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B. Operation and Maintenance Data:  For HVAC instrumentation and control system to 
include in emergency, operation, and maintenance manuals.  In addition to items 
specified in Division 01 Section "Operation and Maintenance Data," include the following: 

1. Maintenance instructions and lists of spare parts for each type of control device. 
2. Interconnection wiring diagrams with identified and numbered system components 

and devices. 

1.05 QUALITY ASSURANCE 

A. Installer Qualifications:  Automatic control system manufacturer's authorized 
representative who is trained and approved for installation of system components 
required for this Project. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Factory-Mounted Components:  Where control devices specified in this Section are 
indicated to be factory mounted on equipment, arrange for shipping of control devices to 
equipment manufacturer. 

1.07 COORDINATION 

A. Coordinate location of thermostat and other exposed control sensors with plans and room 
details before installation. 

B. Coordinate equipment with Division 26 Section "General Requirements - Electrical" to 
achieve compatibility of communication interfaces. 

1.08 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are 
packaged with protective covering for storage and identified with labels describing 
contents. 

1. Maintenance Materials:  One thermostat adjusting key. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply 
to product selection: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, manufacturers specified. 
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2.02 CONTROL SYSTEM 

A. Available Manufacturers (no equal): 

1. Automated Logic Corporation. 
2. Delta Controls Inc. 
3. Electronic Systems USA, Inc. 
4. Heat-Timer Corporation. 
5. Honeywell International Inc.; Home & Building Control. 
6. Johnson Controls, Inc.; Controls Group. 
7. Trane; Worldwide Applied Systems Group 

B. Control system shall consist of sensor, indicator, and final control elements. 

1. connection. 

2.03 THERMOSTATS 

A. Available Manufacturers: 

1. Erie Controls. 
2. Danfoss Inc.; Air-Conditioning and Refrigeration Div. 
3. Heat-Timer Corporation. 
4. Sauter Controls Corporation. 
5. tekmar Control Systems, Inc. 
6. Theben AG - Lumilite Control Technology, Inc. 
7. Trane 

B. Combination Thermostat and Fan Switches:  Line-voltage thermostat with push-button or 
lever-operated fan switch. 

1. Label switches "FAN ON-OFF". 
2. Mount on single electric switch box. 

C. Line-Voltage, On-Off Thermostats:  Bimetal-actuated, open contact or bellows-actuated, 
enclosed, snap-switch or equivalent solid-state type, with heat anticipator; listed for 
electrical rating; with concealed set-point adjustment, 55 to 85 deg F (13 to 30 deg C) 
set-point range, and 2 deg F (1 deg C) maximum differential. 

1. Selector Switch:  Integral, manual on-off-auto. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Verify that power supply is available to control. 

3.02 INSTALLATION 

A. Connect and configure equipment and software to achieve sequence of operation 
specified. 

B. Verify location of thermostats and other exposed control sensors with Drawings and room 
details before installation.  Install devices 48 inches (1220 mm)above the floor. 
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C. Install labels and nameplates to identify control components according to Division 23 
Section "Identification for HVAC Piping and Equipment." 

D. Install refrigerant instrument wells, valves, and other accessories according to Division 23 
Section "Refrigerant Piping." 

E. Install duct volume-control dampers according to Division 23 Sections specifying air 
ducts. 

3.03 ELECTRICAL WIRING AND CONNECTION INSTALLATION 

A. Install raceways, boxes, and cabinets according to Division 26. 

B. Install building wire and cable according to Division 26 Section "Low-Voltage Conductors 
and Cables." 

C. Connect hand-off-auto selector switches to override automatic interlock controls when 
switch is in hand position. 

3.04 FIELD QUALITY CONTROL 

A. Perform the following field tests and inspections and prepare test reports: 

1. Operational Test:  After electrical circuitry has been energized, start units to 
confirm proper unit operation.  Remove and replace malfunctioning units and 
retest. 

2. Test and adjust controls and safeties. 
3. Leak Test:  After installation, charge system and test for leaks.  Repair leaks and 

retest until no leaks exist. 
4. Test calibration of electronic controllers by disconnecting input sensors and 

stimulating operation with compatible signal generator. 
5. Test each system for compliance with sequence of operation. 

B. DDC Verification: 

1. Verify that instruments are installed before calibration, testing, and loop or leak 
checks. 

2. Check instruments for proper location and accessibility. 
3. Check temperature instruments and material and length of sensing elements. 

C. Replace damaged or malfunctioning controls and equipment and repeat testing 
procedures. 

3.05 ADJUSTING 

A. Calibrating and Adjusting: 

1. Calibrate instruments. 
2. Make three-point calibration test for both linearity and accuracy for each analog 

instrument. 
3. Temperature: 

a. Calibrate resistance temperature transmitters at 0, 50, and 100 percent of 
span using a precision-resistance source. 

b. Calibrate temperature switches to make or break contacts. 
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B. Adjust initial temperature and humidity set points. 

3.06 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain HVAC instrumentation and controls.  Refer to 
Division 01 Section "Demonstration and Training." 

END OF SECTION 
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SECTION 23 09 93 SEQUENCE OF OPERATIONS FOR HVAC CONTROLS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. This Section includes control sequences for HVAC systems, subsystems, and equipment. 

B. Related Sections include the following: 

1. Division 23 Section "Instrumentation and Control for HVAC" for control equipment 
and devices and for submittal requirements. 

1.03 DEFINITIONS 

A. DDC:  Direct digital control. 

1.04 BLOWER COIL UNIT CONTROL SEQUENCES 

A. Start and Stop Supply Fan: 

1. Fan to run continuously 
2. Display:  Supply-fan on-off indication. 

B. Coordination of Air-Handling Unit Sequences:  Ensure that mixed-air, heating, and 
cooling-coil controls have common inputs and do not overlap in function. 

1. When room temperature exceeds room set point, condensing unit is to start and 
continue to run until temperature is satisfied. 

2. When room temperature is below room set point, the electric heating coil will 
activate and remain on until room temperature is satisfied. 

C. Programmable thermostat to display: 

1. Room temperature indication. 
2. Room temperature set point. 

1.05 VENTILATION SEQUENCES 

A. Exhaust Fan:  To run continuously with blower coil fan. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION  
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SECTION 23 23 00 REFRIGERANT PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes refrigerant piping used for air-conditioning applications. 

1.3 PERFORMANCE REQUIREMENTS 

A. Line Test Pressure for Refrigerant R-410A: 

1. Suction Lines for Air-Conditioning Applications:  300 psig (2068 kPa). 
2. Suction Lines for Heat-Pump Applications:  535 psig (3689 kPa). 
3. Hot-Gas and Liquid Lines:  535 psig (3689 kPa). 

1.4 SUBMITTALS 

A. Operation and Maintenance Data:  For refrigerant valves and piping specialties to include 
in maintenance manuals. 

1.5 QUALITY ASSURANCE 

A. Welding:  Qualify procedures and personnel according to ASME Boiler and Pressure 
Vessel Code:  Section IX, "Welding and Brazing Qualifications." 

B. Comply with ASHRAE 15, "Safety Code for Refrigeration Systems." 

C. Comply with ASME B31.5, "Refrigeration Piping and Heat Transfer Components." 

1.6 PRODUCT STORAGE AND HANDLING 

A. Store piping in a clean and protected area with end caps in place to ensure that piping 
interior and exterior are clean when installed. 

1.7 COORDINATION 

A. Coordinate size and location of roof curbs, equipment supports, and roof penetrations.  
These items are specified in Division 07 Section "Roof Accessories." 

PART 2 - PRODUCTS 

2.1 COPPER TUBE AND FITTINGS 

A. Copper Tube:  ASTM B 88, Type K or L (ASTM B 88M, Type A or B). 

B. Wrought-Copper Fittings:  ASME B16.22. 
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C. Wrought-Copper Unions:  ASME B16.22. 

D. Solder Filler Metals:  ASTM B 32.  Use 95-5 tin antimony or alloy HB solder to join copper 
socket fittings on copper pipe. 

E. Brazing Filler Metals:  AWS A5.8. 

F. Flexible Connectors: 

1. Body:  Tin-bronze bellows with woven, flexible, tinned-bronze-wire-reinforced 
protective jacket. 

2. End Connections:  Socket ends. 
3. Offset Performance:  Capable of minimum 3/4-inch (20-mm) misalignment in 

minimum 7-inch- (180-mm-) long assembly. 
4. Pressure Rating:  Factory test at minimum 500 psig (3450 kPa). 
5. Maximum Operating Temperature:  250 deg F (121 deg C). 

2.2 VALVES AND SPECIALTIES 

A. Diaphragm Packless Valves: 

1. Body and Bonnet:  Forged brass or cast bronze; globe design with straight-through 
or angle pattern. 

2. Diaphragm:  Phosphor bronze and stainless steel with stainless-steel spring. 
3. Operator:  Rising stem and hand wheel. 
4. Seat:  Nylon. 
5. End Connections:  Socket, union, or flanged. 
6. Working Pressure Rating:  500 psig (3450 kPa). 
7. Maximum Operating Temperature:  275 deg F (135 deg C). 

B. Packed-Angle Valves: 

1. Body and Bonnet:  Forged brass or cast bronze. 
2. Packing:  Molded stem, back seating, and replaceable under pressure. 
3. Operator:  Rising stem. 
4. Seat:  Nonrotating, self-aligning polytetrafluoroethylene. 
5. Seal Cap:  Forged-brass or valox hex cap. 
6. End Connections:  Socket, union, threaded, or flanged. 
7. Working Pressure Rating:  500 psig (3450 kPa). 
8. Maximum Operating Temperature:  275 deg F (135 deg C). 

C. Check Valves: 

1. Body:  Ductile iron, forged brass, or cast bronze; globe pattern. 
2. Bonnet:  Bolted ductile iron, forged brass, or cast bronze; or brass hex plug. 
3. Piston:  Removable polytetrafluoroethylene seat. 
4. Closing Spring:  Stainless steel. 
5. Manual Opening Stem:  Seal cap, plated-steel stem, and graphite seal. 
6. End Connections:  Socket, union, threaded, or flanged. 
7. Maximum Opening Pressure:  0.50 psig (3.4 kPa). 
8. Working Pressure Rating:  500 psig (3450 kPa). 
9. Maximum Operating Temperature:  275 deg F (135 deg C). 
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D. Service Valves: 

1. Body:  Forged brass with brass cap including key end to remove core. 
2. Core:  Removable ball-type check valve with stainless-steel spring. 
3. Seat:  Polytetrafluoroethylene. 
4. End Connections:  Copper spring. 
5. Working Pressure Rating:  500 psig (3450 kPa). 

E. Solenoid Valves:  Comply with ARI 760 and UL 429; listed and labeled by an NRTL. 

1. Body and Bonnet:  Plated steel. 
2. Solenoid Tube, Plunger, Closing Spring, and Seat Orifice:  Stainless steel. 
3. Seat:  Polytetrafluoroethylene. 
4. End Connections:  Threaded. 
5. Electrical:  Molded, watertight coil in NEMA 250 enclosure of type required by 

location with 1/2-inch (16-GRC) conduit adapter, and 24-V ac coil. 
6. Working Pressure Rating:  400 psig (2760 kPa). 
7. Maximum Operating Temperature:  240 deg F (116 deg C). 
8. Manual operator. 

F. Safety Relief Valves:  Comply with ASME Boiler and Pressure Vessel Code; listed and 
labeled by an NRTL. 

1. Body and Bonnet:  Ductile iron and steel, with neoprene O-ring seal. 
2. Piston, Closing Spring, and Seat Insert:  Stainless steel. 
3. Seat Disc:  Polytetrafluoroethylene. 
4. End Connections:  Threaded. 
5. Working Pressure Rating:  400 psig (2760 kPa). 
6. Maximum Operating Temperature:  240 deg F (116 deg C). 

G. Thermostatic Expansion Valves:  Comply with ARI 750. 

1. Body, Bonnet, and Seal Cap:  Forged brass or steel. 
2. Diaphragm, Piston, Closing Spring, and Seat Insert:  Stainless steel. 
3. Packing and Gaskets:  Non-asbestos. 
4. Capillary and Bulb:  Copper tubing filled with refrigerant charge. 
5. Suction Temperature:  40 deg F (4.4 deg C). 
6. Superheat:  Nonadjustable. 
7. Reverse-flow option (for heat-pump applications). 
8. End Connections:  Socket, flare, or threaded union. 
9. Working Pressure Rating:  450 psig (3100 kPa). 

H. Straight-Type Strainers: 

1. Body:  Welded steel with corrosion-resistant coating. 
2. Screen:  100-mesh stainless steel. 
3. End Connections:  Socket or flare. 
4. Working Pressure Rating:  500 psig (3450 kPa). 
5. Maximum Operating Temperature:  275 deg F (135 deg C). 

I. Angle-Type Strainers: 

1. Body:  Forged brass or cast bronze. 
2. Drain Plug:  Brass hex plug. 
3. Screen:  100-mesh monel. 
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4. End Connections:  Socket or flare. 
5. Working Pressure Rating:  500 psig (3450 kPa). 
6. Maximum Operating Temperature:  275 deg F (135 deg C). 

J. Moisture/Liquid Indicators: 

1. Body:  Forged brass. 
2. Window:  Replaceable, clear, fused glass window with indicating element protected 

by filter screen. 
3. Indicator:  Color coded to show moisture content in ppm. 
4. Minimum Moisture Indicator Sensitivity:  Indicate moisture above 60 ppm. 
5. End Connections:  Socket or flare. 
6. Working Pressure Rating:  500 psig (3450 kPa). 
7. Maximum Operating Temperature:  240 deg F (116 deg C). 

K. Replaceable-Core Filter Dryers:  Comply with ARI 730. 

1. Body and Cover:  Painted-steel shell with ductile-iron cover, stainless-steel screws, 
and neoprene gaskets. 

2. Filter Media:  10 micron, pleated with integral end rings; stainless-steel support. 
3. Desiccant Media:  Activated alumina. 
4. Designed for reverse flow (for heat-pump applications). 
5. End Connections:  Socket. 
6. Access Ports:  NPS 1/4 (DN 8) connections at entering and leaving sides for 

pressure differential measurement. 
7. Maximum Pressure Loss:  2 psig (14 kPa). 
8. Rated Flow:  5 tons (17.5 kW).> 
9. Working Pressure Rating:  500 psig (3450 kPa). 
10. Maximum Operating Temperature:  240 deg F (116 deg C). 

L. Permanent Filter Dryers:  Comply with ARI 730. 

1. Body and Cover:  Painted-steel shell. 
2. Filter Media:  10 micron, pleated with integral end rings; stainless-steel support. 
3. Desiccant Media:  Activated alumina. 
4. Designed for reverse flow (for heat-pump applications). 
5. End Connections:  Socket. 
6. Access Ports:  NPS 1/4 (DN 8) connections at entering and leaving sides for 

pressure differential measurement. 
7. Maximum Pressure Loss:  2 psig (14 kPa). 
8. Rated Flow:  5 tons (17.5 kW).> 
9. Working Pressure Rating:  500 psig (3450 kPa). 
10. Maximum Operating Temperature:  240 deg F (116 deg C). 

M. Mufflers: 

1. Body:  Welded steel with corrosion-resistant coating. 
2. End Connections:  Socket or flare. 
3. Working Pressure Rating:  500 psig (3450 kPa). 
4. Maximum Operating Temperature:  275 deg F (135 deg C). 

N. Receivers:  Comply with ARI 495. 

1. Comply with ASME Boiler and Pressure Vessel Code; listed and labeled by an 
NRTL. 

2. Comply with UL 207; listed and labeled by an NRTL. 
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3. Body:  Welded steel with corrosion-resistant coating. 
4. Tappings:  Inlet, outlet, liquid level indicator, and safety relief valve. 
5. End Connections:  Socket or threaded. 
6. Working Pressure Rating:  500 psig (3450 kPa). 
7. Maximum Operating Temperature:  275 deg F (135 deg C). 

O. Liquid Accumulators:  Comply with ARI 495. 

1. Body:  Welded steel with corrosion-resistant coating. 
2. End Connections:  Socket or threaded. 
3. Working Pressure Rating:  500 psig (3450 kPa). 
4. Maximum Operating Temperature:  275 deg F (135 deg C). 

2.3 REFRIGERANTS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Atofina Chemicals, Inc. 
2. DuPont Company; Fluorochemicals Div. 
3. Honeywell, Inc.; Genetron Refrigerants. 
4. INEOS Fluor Americas LLC. 

C. ASHRAE 34, R-410A:  Pentafluoroethane/Difluoromethane. 

PART 3 - EXECUTION 

3.1 PIPING APPLICATIONS FOR REFRIGERANT R-410A 

A. Hot-Gas and Liquid Lines, and Suction Lines for Heat-Pump Applications:  Copper, Type 
L (B), annealed- or drawn-temper tubing and wrought-copper fittings with brazed or 
soldered joints. 

3.2 VALVE AND SPECIALTY APPLICATIONS 

A. Install diaphragm packless valves in suction and discharge lines of compressor. 

B. Install a check valve at the compressor discharge and a liquid accumulator at the 
compressor suction connection. 

C. Except as otherwise indicated, install diaphragm packless valves on inlet and outlet side 
of filter dryers. 

D. Install a full-sized, three-valve bypass around filter dryers. 

E. Install thermostatic expansion valves as close as possible to distributors on evaporators. 

1. Install valve so diaphragm case is warmer than bulb. 
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2. Secure bulb to clean, straight, horizontal section of suction line using two bulb 
straps.  Do not mount bulb in a trap or at bottom of the line. 

3. If external equalizer lines are required, make connection where it will reflect 
suction-line pressure at bulb location. 

F. Install safety relief valves where required by ASME Boiler and Pressure Vessel Code.  
Pipe safety-relief-valve discharge line to outside according to ASHRAE 15. 

G. Install moisture/liquid indicators in liquid line at the inlet of the thermostatic expansion 
valve or at the inlet of the evaporator coil capillary tube. 

H. Install strainers upstream from and adjacent to the following unless they are furnished as 
an integral assembly for device being protected: 

1. Solenoid valves. 
2. Thermostatic expansion valves. 
3. Hot-gas bypass valves. 
4. Compressor. 

I. Install filter dryers in liquid line between compressor and thermostatic expansion 
valve, and in the suction line at the compressor. 

J. Install receivers sized to accommodate pump-down charge. 

K. Install flexible connectors at compressors. 

3.3 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of 
piping systems; indicated locations and arrangements were used to size pipe and 
calculate friction loss, expansion, pump sizing, and other design considerations.  Install 
piping as indicated unless deviations to layout are approved on Shop Drawings. 

B. Install refrigerant piping according to ASHRAE 15. 

C. Install piping in concealed locations unless otherwise indicated and except in equipment 
rooms and service areas. 

D. Install piping indicated to be exposed and piping in equipment rooms and service areas 
at right angles or parallel to building walls.  Diagonal runs are prohibited unless 
specifically indicated otherwise. 

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

F. Install piping adjacent to machines to allow service and maintenance. 

G. Install piping free of sags and bends. 

H. Install fittings for changes in direction and branch connections. 

I. Select system components with pressure rating equal to or greater than system operating 
pressure. 

J. Install piping as short and direct as possible, with a minimum number of joints, elbows, 
and fittings. 
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K. Arrange piping to allow inspection and service of refrigeration equipment.  Install valves 
and specialties in accessible locations to allow for service and inspection.  Install access 
doors or panels as specified in Division 08 Section "Access Doors and Frames" if valves 
or equipment requiring maintenance is concealed behind finished surfaces. 

L. Install refrigerant piping in rigid or flexible conduit in locations where exposed to 
mechanical injury. 

M. Slope refrigerant piping as follows: 

1. Install horizontal hot-gas discharge piping with a uniform slope downward away 
from compressor. 

2. Install horizontal suction lines with a uniform slope downward to compressor. 
3. Install traps and double risers to entrain oil in vertical runs. 
4. Liquid lines may be installed level. 

N. When brazing or soldering, remove solenoid-valve coils and sight glasses; also remove 
valve stems, seats, and packing, and accessible internal parts of refrigerant specialties.  
Do not apply heat near expansion-valve bulb. 

O. Install pipe sleeves at penetrations in exterior walls and floor assemblies. 

P. Seal penetrations through fire and smoke barriers according to Division 07 Section 
"Penetration Firestopping." 

Q. Install piping with adequate clearance between pipe and adjacent walls and hangers or 
between pipes for insulation installation. 

R. Install sleeves through floors, walls, or ceilings, sized to permit installation of full-
thickness insulation. 

S. Seal pipe penetrations through exterior walls according to Division 07 Section "Joint 
Sealants" for materials and methods. 

T. Identify refrigerant piping and valves according to Division 23 Section "Identification for 
HVAC Piping and Equipment." 

3.4 PIPE JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 
assembly. 

C. Fill pipe and fittings with an inert gas (nitrogen or carbon dioxide), during brazing or 
welding, to prevent scale formation. 

D. Soldered Joints:  Construct joints according to ASTM B 828 or CDA's "Copper Tube 
Handbook." 
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E. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," Chapter "Pipe 
and Tube." 

1. Use Type BcuP, copper-phosphorus alloy for joining copper socket fittings with 
copper pipe. 

2. Use Type BAg, cadmium-free silver alloy for joining copper with bronze or steel. 

F. Welded Joints:  Construct joints according to AWS D10.12/D10.12M. 

3.5 HANGERS AND SUPPORTS 

A. Hanger, support, and anchor products are specified in Division 23 Section "Hangers and 
Supports for HVAC Piping and Equipment." 

B. Install the following pipe attachments: 

1. Adjustable steel clevis hangers for individual horizontal runs less than 20 feet (6 m) 
long. 

2. Roller hangers and spring hangers for individual horizontal runs 20 feet (6 m) or 
longer. 

3. Pipe Roller:  MSS SP-58, Type 44 for multiple horizontal piping 20 feet (6 m) or 
longer, supported on a trapeze. 

4. Spring hangers to support vertical runs. 
5. Copper-clad hangers and supports for hangers and supports in direct contact with 

copper pipe. 

C. Install hangers for copper tubing with the following maximum spacing and minimum rod 
sizes: 

1. NPS 1/2 (DN 15):  Maximum span, 60 inches (1500 mm); minimum rod size, 1/4 
inch (6.4 mm). 

2. NPS 5/8 (DN 18):  Maximum span, 60 inches (1500 mm); minimum rod size, 1/4 
inch (6.4 mm). 

3. NPS 1 (DN 25):  Maximum span, 72 inches (1800 mm); minimum rod size, 1/4 inch 
(6.4 mm). 

4. NPS 1-1/4 (DN 32):  Maximum span, 96 inches (2400 mm); minimum rod size, 3/8 
inch (9.5 mm). 

3.6 FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 

B. Tests and Inspections: 

1. Comply with ASME B31.5, Chapter VI. 
2. Test refrigerant piping, specialties, and receivers.  Isolate compressor, condenser, 

evaporator, and safety devices from test pressure if they are not rated above the 
test pressure. 

3. Test high- and low-pressure side piping of each system separately at not less than 
the pressures indicated in Part 1 "Performance Requirements" Article. 
a. Fill system with nitrogen to the required test pressure. 
b. System shall maintain test pressure at the manifold gage throughout duration 

of test. 
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c. Test joints and fittings with electronic leak detector or by brushing a small 
amount of soap and glycerin solution over joints. 

d. Remake leaking joints using new materials, and retest until satisfactory 
results are achieved. 

3.7 SYSTEM CHARGING 

A. Charge system using the following procedures: 

1. Install core in filter dryers after leak test but before evacuation. 
2. Evacuate entire refrigerant system with a vacuum pump to 500 micrometers 

(67 Pa).  If vacuum holds for 12 hours, system is ready for charging. 
3. Break vacuum with refrigerant gas, allowing pressure to build up to 2 psig (14 kPa). 
4. Charge system with a new filter-dryer core in charging line. 

3.8 ADJUSTING 

A. Adjust thermostatic expansion valve to obtain proper evaporator superheat. 

B. Adjust high- and low-pressure switch settings to avoid short cycling in response to 
fluctuating suction pressure. 

C. Adjust set-point temperature of air-conditioning or chilled-water controllers to the system 
design temperature. 

D. Perform the following adjustments before operating the refrigeration system, according to 
manufacturer's written instructions: 

1. Open shutoff valves in condenser water circuit. 
2. Verify that compressor oil level is correct. 
3. Open compressor suction and discharge valves. 
4. Open refrigerant valves except bypass valves that are used for other purposes. 
5. Check open compressor-motor alignment and verify lubrication for motors and 

bearings. 

E. Replace core of replaceable filter dryer after system has been adjusted and after design 
flow rates and pressures are established. 

END OF SECTION 
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SECTION 23 31 13   METAL DUCTS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Single-wall rectangular ducts and fittings. 
2. Single-wall round ducts and fittings. 
3. Sheet metal materials. 
4. Sealants and gaskets. 
5. Hangers and supports. 
6. Seismic-restraint devices. 

B. Related Sections: 

1. Division 23 Section "Testing, Adjusting, and Balancing for HVAC" for testing, 
adjusting, and balancing requirements for metal ducts. 

2. Division 23 Section "Air Duct Accessories" for dampers, sound-control devices, 
duct-mounting access doors and panels, turning vanes, and flexible ducts. 

1.03 PERFORMANCE REQUIREMENTS 

A. Delegated Duct Design:  Duct construction, including sheet metal thicknesses, seam and 
joint construction, reinforcements, and hangers and supports, shall comply with 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" and performance 
requirements and design criteria indicated in "Duct Schedule" Article. 

B. Structural Performance:  Duct hangers and supports and seismic restraints shall 
withstand the effects of gravity and seismic loads and stresses within limits and under 
conditions described in SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible" and SMACNA's "Seismic Restraint Manual:  Guidelines for Mechanical 
Systems." 

1. Seismic Hazard Level C:  Seismic force to weight ratio, 0.15. 

C. Airstream Surfaces:  Surfaces in contact with the airstream shall comply with 
requirements in ASHRAE 62.1-2004. 

1.04 SUBMITTALS 

A. Product Data:  For each type of the following products: 

1. Liners and adhesives. 
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1.05 QUALITY ASSURANCE 

A. Welding Qualifications:  Qualify procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports. 

B. Welding Qualifications:  Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports. 
2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum," for aluminum supports. 
3. AWS D9.1M/D9.1, "Sheet Metal Welding Code," for duct joint and seam welding. 

C. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1-2004, Section 5 - 
"Systems and Equipment" and Section 7 - "Construction and System Start-Up." 

D. ASHRAE/IESNA Compliance:  Applicable requirements in ASHRAE/IESNA 90.1-2004, 
Section 6.4.4 - "HVAC System Construction and Insulation." 

E. ANSI/SMACNA Compliance:  Applicable requirements in ANSI/SMACNA 008-2008. 

PART 2 - PRODUCTS 

2.01 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS 

A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible" based on indicated static-pressure class unless 
otherwise indicated. 

B. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 1-4, "Transverse (Girth) Joints," for 
static-pressure class, applicable sealing requirements, materials involved, duct-support 
intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible." 

C. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible," Figure 1-5, "Longitudinal Seams - 
Rectangular Ducts," for static-pressure class, applicable sealing requirements, materials 
involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible." 

D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction:  Select 
types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible," Chapter 2, "Fittings and Other Construction," for static-pressure class, 
applicable sealing requirements, materials involved, duct-support intervals, and other 
provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 
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2.02 SINGLE-WALL ROUND DUCTS AND FITTINGS 

A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on 
indicated static-pressure class unless otherwise indicated. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 
a. Lindab Inc. 
b. McGill AirFlow LLC. 
c. SEMCO Incorporated. 
d. Sheet Metal Connectors, Inc. 
e. Spiral Manufacturing Co., Inc. 

B. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 3-2, "Transverse Joints - Round 
Duct," for static-pressure class, applicable sealing requirements, materials involved, duct-
support intervals, and other provisions in SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible." 

1. Transverse Joints in Ducts Larger Than 60 Inches (1524 mm) in Diameter:  
Flanged. 

C. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible," Figure 3-1, "Seams - Round Duct and 
Fittings," for static-pressure class, applicable sealing requirements, materials involved, 
duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible." 

1. Fabricate round ducts larger than 90 inches (2286 mm) in diameter with butt-
welded longitudinal seams. 

D. Tees and Laterals:  Select types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 3-4, "90 Degree Tees and Laterals," 
and Figure 3-5, "Conical Tees," for static-pressure class, applicable sealing 
requirements, materials involved, duct-support intervals, and other provisions in 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 

2.03 SHEET METAL MATERIALS 

A. General Material Requirements:  Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct 
construction methods unless otherwise indicated.  Sheet metal materials shall be free of 
pitting, seam marks, roller marks, stains, discolorations, and other imperfections. 

B. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M. 

1. Galvanized Coating Designation:  G60 (Z180). 
2. Finishes for Surfaces Exposed to View:  Mill phosphatized. 
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C. Reinforcement Shapes and Plates:  ASTM A 36/A 36M, steel plates, shapes, and bars; 
black and galvanized. 

1. Where black- and galvanized-steel shapes and plates are used to reinforce 
aluminum ducts, isolate the different metals with butyl rubber, neoprene, or EPDM 
gasket materials. 

D. Tie Rods:  Galvanized steel, 1/4-inch (6-mm) minimum diameter for lengths 36 inches 
(900 mm) or less; 3/8-inch (10-mm) minimum diameter for lengths longer than 36 inches 
(900 mm). 

2.04 SEALANT AND GASKETS 

A. General Sealant and Gasket Requirements:  Surface-burning characteristics for sealants 
and gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-
developed index of 50 when tested according to UL 723; certified by an NRTL. 

B. Two-Part Tape Sealing System: 

1. Tape:  Woven cotton fiber impregnated with mineral gypsum and modified 
acrylic/silicone activator to react exothermically with tape to form hard, durable, 
airtight seal. 

2. Tape Width:  3 inches (76 mm). 
3. Sealant:  Modified styrene acrylic. 
4. Water resistant. 
5. Mold and mildew resistant. 
6. Maximum Static-Pressure Class:  10-inch wg (2500 Pa), positive and negative. 
7. Service:  Indoor and outdoor. 
8. Service Temperature:  Minus 40 to plus 200 deg F (Minus 40 to plus 93 deg C). 
9. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), 

stainless steel, or aluminum. 
10. For indoor applications, use sealant that has a VOC content of 250 g/L or less 

when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

C. Water-Based Joint and Seam Sealant: 

1. Application Method:  Brush on. 
2. Solids Content:  Minimum 65 percent. 
3. Shore A Hardness:  Minimum 20. 
4. Water resistant. 
5. Mold and mildew resistant. 
6. VOC:  Maximum 75 g/L (less water). 
7. Maximum Static-Pressure Class:  10-inch wg (2500 Pa), positive and negative. 
8. Service:  Indoor or outdoor. 
9. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), 

stainless steel, or aluminum sheets. 

D. Flanged Joint Sealant:  Comply with ASTM C 920. 

1. General:  Single-component, acid-curing, silicone, elastomeric. 
2. Type:  S. 
3. Grade:  NS. 
4. Class:  25. 
5. Use:  O. 
6. For indoor applications, use sealant that has a VOC content of 250 g/L or less 

when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
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E. Flange Gaskets:  Butyl rubber, neoprene, or EPDM polymer with polyisobutylene 
plasticizer. 

F. Round Duct Joint O-Ring Seals: 

1. Seal shall provide maximum leakage class of 3 cfm/100 sq. ft. at 1-inch wg 
(0.14 L/s per sq. m at 250 Pa) and shall be rated for 10-inch wg (2500-Pa) static-
pressure class, positive or negative. 

2. EPDM O-ring to seal in concave bead in coupling or fitting spigot. 
3. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated 

couplings and fitting spigots. 

2.05 HANGERS AND SUPPORTS 

A. Hanger Rods for Noncorrosive Environments:  Cadmium-plated steel rods and nuts. 

B. Hanger Rods for Corrosive Environments:  Electrogalvanized, all-thread rods or 
galvanized rods with threads painted with zinc-chromate primer after installation. 

C. Strap and Rod Sizes:  Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Table 4-1 (Table 4-1M), "Rectangular Duct Hangers Minimum Size," 
and Table 4-2, "Minimum Hanger Sizes for Round Duct." 

D. Steel Cables for Galvanized-Steel Ducts:  Galvanized steel complying with ASTM A 603. 

E. Steel Cable End Connections:  Cadmium-plated steel assemblies with brackets, swivel, 
and bolts designed for duct hanger service; with an automatic-locking and clamping 
device. 

F. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; 
compatible with duct materials. 

G. Trapeze and Riser Supports: 

1. Supports for Galvanized-Steel Ducts:  Galvanized-steel shapes and plates. 

2.06 SEISMIC-RESTRAINT DEVICES 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. Cooper B-Line, Inc.; a division of Cooper Industries. 
2. Ductmate Industries, Inc. 
3. Hilti Corp. 
4. Kinetics Noise Control. 
5. Loos & Co.; Cableware Division. 
6. Mason Industries. 
7. TOLCO; a brand of NIBCO INC. 
8. Unistrut Corporation; Tyco International, Ltd. 
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B. General Requirements for Restraint Components:  Rated strengths, features, and 
applications shall be as defined in reports by an agency acceptable to authorities having 
jurisdiction. 

1. Structural Safety Factor:  Allowable strength in tension, shear, and pullout force of 
components shall be at least four times the maximum seismic forces to which they 
will be subjected. 

C. Channel Support System:  Shop- or field-fabricated support assembly made of slotted 
steel channels rated in tension, compression, and torsion forces and with accessories for 
attachment to braced component at one end and to building structure at the other end.  
Include matching components and corrosion-resistant coating. 

D. Restraint Cables:  ASTM A 603, galvanized-steel cables with end connections made of 
cadmium-plated steel assemblies with brackets, swivel, and bolts designed for restraining 
cable service; and with an automatic-locking and clamping device or double-cable clips. 

E. Hanger Rod Stiffener:  Reinforcing steel angle clamped to hanger rod. 

F. Mechanical Anchor Bolts:  Drilled-in and stud-wedge or female-wedge type.  Select 
anchor bolts with strength required for anchor and as tested according to ASTM E 488. 

PART 3 - EXECUTION 

3.01 DUCT INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of 
duct system.  Indicated duct locations, configurations, and arrangements were used to 
size ducts and calculate friction loss for air-handling equipment sizing and for other 
design considerations.  Install duct systems as indicated unless deviations to layout are 
approved on Shop Drawings and Coordination Drawings. 

B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible" unless otherwise indicated. 

C. Install round ducts in maximum practical lengths. 

D. Install ducts with fewest possible joints. 

E. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for 
branch connections. 

F. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and 
perpendicular to building lines. 

G. Install ducts close to walls, overhead construction, columns, and other structural and 
permanent enclosure elements of building. 

H. Install ducts with a clearance of 1 inch (25 mm), plus allowance for insulation thickness. 

I. Route ducts to avoid passing through transformer vaults and electrical equipment rooms 
and enclosures. 
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J. Where ducts pass through non-fire-rated interior partitions and exterior walls and are 
exposed to view, cover the opening between the partition and duct or duct insulation with 
sheet metal flanges of same metal thickness as the duct.  Overlap openings on four sides 
by at least 1-1/2 inches (38 mm). 

K. Where ducts pass through fire-rated interior partitions and exterior walls, install fire 
dampers.  Comply with requirements in Division 23 Section "Air Duct Accessories" for fire 
and smoke dampers. 

L. Protect duct interiors from moisture, construction debris and dust, and other foreign 
materials. 

3.02 INSTALLATION OF EXPOSED DUCTWORK 

A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged. 

B. Trim duct sealants flush with metal.  Create a smooth and uniform exposed bead.  Do not 
use two-part tape sealing system. 

C. Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter.  
When welding stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the 
exposed welds, and treat the welds to remove discoloration caused by welding. 

D. Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of 
fittings, hangers and supports, duct accessories, and air outlets. 

E. Repair or replace damaged sections and finished work that does not comply with these 
requirements. 

3.03 DUCT SEALING 

A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct 
Schedule" Article according to SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible." 

B. Seal ducts to the following seal classes according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible": 

1. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 
2. Outdoor, Supply-Air Ducts:  Seal Class A. 
3. Outdoor, Exhaust Ducts:  Seal Class C. 
4. Outdoor, Return-Air Ducts:  Seal Class C. 
5. Unconditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg (500 Pa) 

and Lower:  Seal Class B. 
6. Unconditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch 

wg (500 Pa):  Seal Class A. 
7. Unconditioned Space, Exhaust Ducts:  Seal Class C. 
8. Unconditioned Space, Return-Air Ducts:  Seal Class B. 
9. Conditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg (500 Pa) and 

Lower:  Seal Class C. 
10. Conditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg 

(500 Pa):  Seal Class B. 
11. Conditioned Space, Exhaust Ducts:  Seal Class B. 
12. Conditioned Space, Return-Air Ducts:  Seal Class C. 
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3.04 HANGER AND SUPPORT INSTALLATION 

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 
Chapter 4, "Hangers and Supports." 

B. Building Attachments:  Concrete inserts, powder-actuated fasteners, or structural-steel 
fasteners appropriate for construction materials to which hangers are being attached. 

1. Where practical, install concrete inserts before placing concrete. 
2. Install powder-actuated concrete fasteners after concrete is placed and completely 

cured. 
3. Use powder-actuated concrete fasteners for standard-weight aggregate concretes 

or for slabs more than 4 inches (100 mm) thick. 
4. Do not use powder-actuated concrete fasteners for lightweight-aggregate 

concretes or for slabs less than 4 inches (100 mm) thick. 
5. Do not use powder-actuated concrete fasteners for seismic restraints. 

C. Hanger Spacing:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible," Table 4-1 (Table 4-1M), "Rectangular Duct Hangers Minimum Size," and 
Table 4-2, "Minimum Hanger Sizes for Round Duct," for maximum hanger spacing; install 
hangers and supports within 24 inches (610 mm) of each elbow and within 48 inches 
(1200 mm) of each branch intersection. 

D. Hangers Exposed to View:  Threaded rod and angle or channel supports. 

E. Support vertical ducts with steel angles or channel secured to the sides of the duct with 
welds, bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum 
intervals of 16 feet (5 m). 

F. Install upper attachments to structures.  Select and size upper attachments with pull-out, 
tension, and shear capacities appropriate for supported loads and building materials 
where used. 

3.05 SEISMIC-RESTRAINT-DEVICE INSTALLATION 

A. Install ducts with hangers and braces designed to support the duct and to restrain against 
seismic forces required by applicable building codes.  Comply with SMACNA's "Seismic 
Restraint Manual:  Guidelines for Mechanical Systems." 

1. Space lateral supports a maximum of 40 feet (12 m) on center, and longitudinal 
supports a maximum of 80 feet (24 m) on center. 

2. Brace a change of direction longer than 12 feet (3.7 m). 

B. Select seismic-restraint devices with capacities adequate to carry present and future 
static and seismic loads. 

C. Install cables so they do not bend across edges of adjacent equipment or building 
structure. 

D. Install cable restraints on ducts that are suspended with vibration isolators. 

E. Install seismic-restraint devices using methods approved by an agency acceptable to 
authorities having jurisdiction. 
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F. Attachment to Structure:  If specific attachment is not indicated, anchor bracing and 
restraints to structure, to flanges of beams, to upper truss chords of bar joists, or to 
concrete members. 

G. Drilling for and Setting Anchors: 

1. Identify position of reinforcing steel and other embedded items prior to drilling holes 
for anchors.  Do not damage existing reinforcement or embedded items during 
drilling.  Notify the Architect if reinforcing steel or other embedded items are 
encountered during drilling.  Locate and avoid prestressed tendons, electrical and 
telecommunications conduit, and gas lines. 

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has 
achieved full design strength. 

3. Wedge Anchors:  Protect threads from damage during anchor installation.  Heavy-
duty sleeve anchors shall be installed with sleeve fully engaged in the structural 
element to which anchor is to be fastened. 

4. Set anchors to manufacturer's recommended torque, using a torque wrench. 
5. Install zinc-coated steel anchors for interior applications and stainless-steel 

anchors for applications exposed to weather. 

3.06 CONNECTIONS 

A. Make connections to equipment with flexible connectors complying with Division 23 
Section "Air Duct Accessories." 

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for 
branch, outlet and inlet, and terminal unit connections. 

3.07 PAINTING 

A. Paint interior of metal ducts that are visible through registers and grilles and that do not 
have duct liner.  Apply one coat of flat, black, latex paint over a compatible galvanized-
steel primer.   

3.08 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Duct System Cleanliness Tests: 

1. Visually inspect duct system to ensure that no visible contaminants are present. 

C. Duct system will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

3.09 DUCT CLEANING 

A. Clean existing duct system(s) before testing, adjusting, and balancing. 
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B. Use service openings for entry and inspection. 

1. Create new openings and install access panels appropriate for duct static-pressure 
class if required for cleaning access.  Provide insulated panels for insulated or lined 
duct.  Patch insulation and liner as recommended by duct liner manufacturer.  
Comply with Division 23 Section "Air Duct Accessories" for access panels and 
doors. 

2. Disconnect and reconnect flexible ducts as needed for cleaning and inspection. 
3. Remove and reinstall ceiling to gain access during the cleaning process. 

C. Particulate Collection and Odor Control: 

1. When venting vacuuming system inside the building, use HEPA filtration with 99.97 
percent collection efficiency for 0.3-micron-size (or larger) particles. 

2. When venting vacuuming system to outdoors, use filter to collect debris removed 
from HVAC system, and locate exhaust downwind and away from air intakes and 
other points of entry into building. 

D. Clean the following components by removing surface contaminants and deposits: 

1. Air outlets and inlets (registers, grilles, and diffusers). 
2. Supply, return, and exhaust fans including fan housings, plenums (except ceiling 

supply and return plenums), scrolls, blades or vanes, shafts, baffles, dampers, and 
drive assemblies. 

3. Air-handling unit internal surfaces and components including mixing box, coil 
section, air wash systems, spray eliminators, condensate drain pans, humidifiers 
and dehumidifiers, filters and filter sections, and condensate collectors and drains. 

4. Coils and related components. 
5. Return-air ducts, dampers, actuators, and turning vanes except in ceiling plenums 

and mechanical equipment rooms. 
6. Supply-air ducts, dampers, actuators, and turning vanes. 
7. Dedicated exhaust and ventilation components and makeup air systems. 

E. Mechanical Cleaning Methodology: 

1. Clean metal duct systems using mechanical cleaning methods that extract 
contaminants from within duct systems and remove contaminants from building. 

2. Use vacuum-collection devices that are operated continuously during cleaning.  
Connect vacuum device to downstream end of duct sections so areas being 
cleaned are under negative pressure. 

3. Use mechanical agitation to dislodge debris adhered to interior duct surfaces 
without damaging integrity of metal ducts, duct liner, or duct accessories. 

4. Clean fibrous-glass duct liner with HEPA vacuuming equipment; do not permit duct 
liner to get wet.  Replace fibrous-glass duct liner that is damaged, deteriorated, or 
delaminated or that has friable material, mold, or fungus growth. 

5. Clean coils and coil drain pans according to NADCA 1992.  Keep drain pan 
operational.  Rinse coils with clean water to remove latent residues and cleaning 
materials; comb and straighten fins. 

6. Provide drainage and cleanup for wash-down procedures. 
7. Antimicrobial Agents and Coatings:  Apply EPA-registered antimicrobial agents if 

fungus is present.  Apply antimicrobial agents according to manufacturer's written 
instructions after removal of surface deposits and debris. 
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3.10 START UP 

A. Air Balance:  Comply with requirements in Division 23 Section "Testing, Adjusting, and 
Balancing for HVAC." 

3.11 DUCT SCHEDULE 

A. Fabricate ducts with galvanized sheet steel except as otherwise indicated. 

B. Supply Ducts: 

1. Ducts Connected to Fan Coil Units, Furnaces, Heat Pumps, and Terminal Units : 

a. Pressure Class:  Positive 2-inch wg (500 Pa). 
b. Minimum SMACNA Seal Class:  B. 
c. SMACNA Leakage Class for Rectangular:  12. 
d. SMACNA Leakage Class for Round and Flat Oval:  12. 

2. Ducts Connected to Constant-Volume Air-Handling Units: 
a. Pressure Class:  Positive 2-inch wg (500 Pa). 
b. Minimum SMACNA Seal Class:  B. 
c. SMACNA Leakage Class for Rectangular:  12. 
d. SMACNA Leakage Class for Round and Flat Oval:  12. 

3. Ducts Connected to Equipment Not Listed Above: 
a. Pressure Class:  Positive 2-inch wg (500 Pa). 
b. Minimum SMACNA Seal Class:  B. 
c. SMACNA Leakage Class for Rectangular:  12. 
d. SMACNA Leakage Class for Round and Flat Oval:  12. 

C. Return Ducts: 

1. Ducts Connected to Fan Coil Units, Furnaces, Heat Pumps, and Terminal Units: 
a. Pressure Class:  Positive or negative 2-inch wg (500 Pa). 
b. Minimum SMACNA Seal Class:  B. 
c. SMACNA Leakage Class for Rectangular:  12. 
d. SMACNA Leakage Class for Round and Flat Oval:  12. 

2. Ducts Connected to Air-Handling Units: 
a. Pressure Class:  Positive or negative 2-inch wg (500 Pa). 
b. Minimum SMACNA Seal Class:  B. 
c. SMACNA Leakage Class for Rectangular:  12. 
d. SMACNA Leakage Class for Round and Flat Oval:  12. 

3. Ducts Connected to Equipment Not Listed Above: 
a. Pressure Class:  Positive or negative 2-inch wg (500 Pa). 
b. Minimum SMACNA Seal Class:  B. 
c. SMACNA Leakage Class for Rectangular:  12. 
d. SMACNA Leakage Class for Round and Flat Oval:  12. 

D. Exhaust Ducts: 

1. Ducts Connected to Fans Exhausting (ASHRAE 62.1, Class 1 and 2) Air: 
a. Pressure Class:  Negative 2-inch wg (500 Pa). 
b. Minimum SMACNA Seal Class:  B if negative pressure, and A if positive 

pressure. 
c. SMACNA Leakage Class for Rectangular:  12. 
d. SMACNA Leakage Class for Round and Flat Oval:  12. 
e.  
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2. Ducts Connected to Equipment Not Listed Above: 
a. Pressure Class:  Positive or negative 2-inch wg (500 Pa). 
b. Minimum SMACNA Seal Class:  B if negative pressure, and A if positive 

pressure. 
c. SMACNA Leakage Class for Rectangular:  12. 
d. SMACNA Leakage Class for Round and Flat Oval:  12. 

E. Outdoor-Air (Not Filtered, Heated, or Cooled) Ducts: 

1. Ducts Connected to Fan Coil Units, Furnaces, Heat Pumps, and Terminal Units: 

a. Pressure Class:  Positive or negative 2-inch wg (500 Pa). 
b. Minimum SMACNA Seal Class:  B. 
c. SMACNA Leakage Class for Rectangular:  12. 
d. SMACNA Leakage Class for Round and Flat Oval:  12. 

2. Ducts Connected to Equipment Not Listed Above: 

a. Pressure Class:  Positive or negative 2-inch wg (500 Pa). 
b. Minimum SMACNA Seal Class:  B. 
c. SMACNA Leakage Class for Rectangular:  12. 
d. SMACNA Leakage Class for Round and Flat Oval:  12. 

F. Intermediate Reinforcement: 

1. Galvanized-Steel Ducts:  Galvanized steel. 

G. Elbow Configuration: 

1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Figure 2-2, "Rectangular Elbows." 
a. Velocity 1000 fpm (5 m/s) or Lower: 

1) Radius Type RE 1 with minimum 0.5 radius-to-diameter ratio. 
2) Mitered Type RE 4 without vanes. 

b. Velocity 1000 to 1500 fpm (5 to 7.6 m/s): 
1) Radius Type RE 1 with minimum 1.0 radius-to-diameter ratio. 
2) Radius Type RE 3 with minimum 0.5 radius-to-diameter ratio and two 

vanes. 
3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 2-3, "Vanes and 
Vane Runners," and Figure 2-4, "Vane Support in Elbows." 

c. Velocity 1500 fpm (7.6 m/s) or Higher: 
1) Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio. 
2) Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two 

vanes. 
3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 2-3, "Vanes and 
Vane Runners," and Figure 2-4, "Vane Support in Elbows." 

2. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Figure 2-2, "Rectangular Elbows." 
a. Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio. 
b. Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes. 
c. Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 2-3, "Vanes and Vane 
Runners," and Figure 2-4, "Vane Support in Elbows." 

478



 
  Project Number BWO-3132-26(002) 501920 

MDOT – 3rd District – Holmes  23 31 13 - 13 Metal Ducts 

3. Round Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible," Figure 3-3, "Round Duct Elbows." 
a. Minimum Radius-to-Diameter Ratio and Elbow Segments:  Comply with 

SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 
Table 3-1, "Mitered Elbows."  Elbows with less than 90-degree change of 
direction have proportionately fewer segments. 
1) Velocity 1000 fpm (5 m/s) or Lower:  0.5 radius-to-diameter ratio and 

three segments for 90-degree elbow. 
2) Velocity 1000 to 1500 fpm (5 to 7.6 m/s):  1.0 radius-to-diameter ratio 

and four segments for 90-degree elbow. 
3) Velocity 1500 fpm (7.6 m/s) or Higher:  1.5 radius-to-diameter ratio and 

five segments for 90-degree elbow. 
4) Radius-to Diameter Ratio:  1.5. 

b. Round Elbows, 12 Inches (305 mm) and Smaller in Diameter:  Stamped or 
pleated. 

c. Round Elbows, 14 Inches (356 mm) and Larger in Diameter:  Standing seam. 

H. Branch Configuration: 

1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Figure 2-6, "Branch Connections." 
a. Rectangular Main to Rectangular Branch:  45-degree entry. 
b. Rectangular Main to Round Branch:  Spin in. 

2. Round and Flat Oval:  Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Figure 3-4, "90 Degree Tees and Laterals," and 
Figure 3-5, "Conical Tees."  Saddle taps are permitted in existing duct. 
a. Velocity 1000 fpm (5 m/s) or Lower:  90-degree tap. 
b. Velocity 1000 to 1500 fpm (5 to 7.6 m/s):  Conical tap. 
c. Velocity 1500 fpm (7.6 m/s) or Higher:  45-degree lateral. 

END OF SECTION  
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SECTION 23 33 00 AIR DUCT ACCESSORIES 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Backdraft and pressure relief dampers. 
2. Barometric relief dampers. 
3. Manual volume dampers. 
4. Flange connectors. 
5. Turning vanes. 
6. Remote damper operators. 
7. Flexible connectors. 
8. Flexible ducts. 
9. Duct accessory hardware. 

1.03 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Operation and Maintenance Data:  For air duct accessories to include in operation and 
maintenance manuals. 

1.04 QUALITY ASSURANCE 

A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and 
with NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems." 

B. Comply with AMCA 500-D testing for damper rating. 

PART 2 - PRODUCTS 

2.01 MATERIALS 

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for 
acceptable materials, material thicknesses, and duct construction methods unless 
otherwise indicated.  Sheet metal materials shall be free of pitting, seam marks, roller 
marks, stains, discolorations, and other imperfections. 

B. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M. 

1. Galvanized Coating Designation:  G60 (Z180). 
2. Exposed-Surface Finish:  Mill phosphatized. 

C. Reinforcement Shapes and Plates:  Galvanized-steel reinforcement where installed on 
galvanized sheet metal ducts. 

480



 
  Project Number BWO-3132-26(002) 501920 

MDOT – 3rd District – Holmes  23 33 00 - 2 Air Duct Accessories 

D. Tie Rods:  Galvanized steel, 1/4-inch (6-mm) minimum diameter for lengths 36 inches 
(900 mm) or less; 3/8-inch (10-mm) minimum diameter for lengths longer than 36 inches 
(900 mm). 

2.02 BACKDRAFT AND PRESSURE RELIEF DAMPERS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. Air Balance Inc.; a division of Mestek, Inc. 
2. American Warming and Ventilating; a division of Mestek, Inc. 
3. Cesco Products; a division of Mestek, Inc. 
4. Duro Dyne Inc. 
5. Greenheck Fan Corporation. 
6. Lloyd Industries, Inc. 
7. Nailor Industries Inc. 
8. NCA Manufacturing, Inc. 
9. Pottorff; a division of PCI Industries, Inc. 
10. Ruskin Company. 
11. SEMCO Incorporated. 
12. Vent Products Company, Inc. 

B. Description:  Gravity balanced. 

C. Maximum Air Velocity:  2000 fpm (10 m/s). 

D. Maximum System Pressure:  2-inch wg (0.5 kPa). 

E. Frame:  0.052-inch- (1.3-mm-) thick, galvanized sheet steel, with welded corners. 

F. Blades:  Multiple single-piece blades, center-pivoted, maximum 6-inch (150-mm) width, 
0.025-inch- (0.6-mm-) thick, roll-formed aluminum with sealed edges. 

G. Blade Action:  Parallel. 

H. Blade Seals:  Extruded vinyl, mechanically locked. 

I. Blade Axles: 

1. Material:  Galvanized steel. 
2. Diameter:  0.20 inch (5 mm). 

J. Tie Bars and Brackets:  Galvanized steel. 

K. Return Spring:  Adjustable tension. 

L. Bearings:  Steel ball or synthetic pivot bushings. 

M. Accessories: 

1. Adjustment device to permit setting for varying differential static pressure. 
2. Counterweights and spring-assist kits for vertical airflow installations. 
3. Electric actuators. 
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4. Screen Mounting:  Front mounted in sleeve. 
a. Sleeve Thickness:  20-gage (1.0-mm) minimum. 
b. Sleeve Length:  6 inches (152 mm) minimum. 

5. Screen Mounting:  Rear mounted. 
6. Screen Material:  Galvanized steel. 
7. Screen Type:  Bird. 
8. 90-degree stops. 

2.03 BAROMETRIC RELIEF DAMPERS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. Air Balance Inc.; a division of Mestek, Inc. 
2. American Warming and Ventilating; a division of Mestek, Inc. 
3. Cesco Products; a division of Mestek, Inc. 
4. Duro Dyne Inc. 
5. Greenheck Fan Corporation. 
6. Lloyd Industries, Inc. 
7. Nailor Industries Inc. 
8. NCA Manufacturing, Inc. 
9. Pottorff; a division of PCI Industries, Inc. 
10. Ruskin Company. 
11. SEMCO Incorporated. 
12. Vent Products Company, Inc. 

B. Suitable for horizontal or vertical mounting. 

C. Maximum Air Velocity:  2000 fpm (10 m/s). 

D. Maximum System Pressure:  2-inch wg (0.5 kPa). 

E. Frame:  0.064-inch- (1.6-mm-) thick, galvanized sheet steel, with welded corners and 
mounting flange. 

F. Blades: 

1. Multiple, 0.025-inch- (0.6-mm-) thick, roll-formed aluminum. 
2. Maximum Width:  6 inches (150 mm). 
3. Action:  Parallel. 
4. Balance:  Gravity. 
5. Eccentrically pivoted. 

G. Blade Seals:  Vinyl. 

H. Blade Axles:  Galvanized steel. 

I. Tie Bars and Brackets: 

1. Material:  Galvanized steel. 
2. Rattle free with 90-degree stop. 

J. Return Spring:  Adjustable tension. 
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K. Bearings:  Synthetic. 

L. Accessories: 

1. Flange on intake. 
2. Adjustment device to permit setting for varying differential static pressures. 

2.04 MANUAL VOLUME DAMPERS 

A. Standard, Steel, Manual Volume Dampers: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 
a. Air Balance Inc.; a division of Mestek, Inc. 
b. American Warming and Ventilating; a division of Mestek, Inc. 
c. Flexmaster U.S.A., Inc. 
d. McGill AirFlow LLC. 
e. METALAIRE, Inc. 
f. Nailor Industries Inc. 
g. Pottorff; a division of PCI Industries, Inc. 
h. Ruskin Company. 
i. Trox USA Inc. 
j. Vent Products Company, Inc. 

2. Standard leakage rating. 
3. Suitable for horizontal or vertical applications. 
4. Frames: 

a. Hat-shaped, galvanized-steel channels, 0.064-inch (1.62-mm) minimum 
thickness. 

b. Mitered and welded corners. 
c. Flanges for attaching to walls and flangeless frames for installing in ducts. 

5. Blades: 
a. Multiple or single blade. 
b. Parallel- or opposed-blade design. 
c. Stiffen damper blades for stability. 
d. Galvanized-steel, 0.064 inch (1.62 mm) thick. 

6. Blade Axles:  Galvanized steel. 
7. Bearings: 

a. Molded synthetic. 
b. Dampers in ducts with pressure classes of 3-inch wg (750 Pa) or less shall 

have axles full length of damper blades and bearings at both ends of 
operating shaft. 

8. Tie Bars and Brackets:  Galvanized steel. 

B. Low-Leakage, Steel, Manual Volume Dampers: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 
a. Air Balance Inc.; a division of Mestek, Inc. 
b. American Warming and Ventilating; a division of Mestek, Inc. 
c. Flexmaster U.S.A., Inc. 
d. McGill AirFlow LLC. 
e. METALAIRE, Inc. 
f. Nailor Industries Inc. 
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g. Pottorff; a division of PCI Industries, Inc. 
h. Ruskin Company. 
i. Trox USA Inc. 
j. Vent Products Company, Inc. 

2. Low-leakage rating and bearing AMCA's Certified Ratings Seal for both air 
performance and air leakage. 

3. Suitable for horizontal or vertical applications. 
4. Frames: 

a. Hat shaped. 
b. Galvanized-steel channels, 0.064 inch (1.62 mm) thick. 
c. Mitered and welded corners. 
d. Flanges for attaching to walls and flangeless frames for installing in ducts. 

5. Blades: 
a. Multiple or single blade. 
b. Parallel- or opposed-blade design. 
c. Stiffen damper blades for stability. 
d. Galvanized, roll-formed steel, 0.064 inch (1.62 mm) thick. 

6. Blade Axles:  Galvanized steel. 
7. Bearings: 

a. Molded synthetic. 
b. Dampers in ducts with pressure classes of 3-inch wg (750 Pa) or less shall 

have axles full length of damper blades and bearings at both ends of 
operating shaft. 

8. Blade Seals:  Vinyl. 
9. Jamb Seals:  Cambered aluminum. 
10. Tie Bars and Brackets:  Galvanized steel. 
11. Accessories: Include locking device to hold single-blade dampers in a fixed position 

without vibration. 

C. Jackshaft: 

1. Size:  1-inch (25-mm) diameter. 
2. Material:  Galvanized-steel pipe rotating within pipe-bearing assembly mounted on 

supports at each mullion and at each end of multiple-damper assemblies. 
3. Length and Number of Mountings:  As required to connect linkage of each damper 

in multiple-damper assembly. 

D. Damper Hardware: 

1. Zinc-plated, die-cast core with dial and handle made of 3/32-inch- (2.4-mm-) thick 
zinc-plated steel, and a 3/4-inch (19-mm) hexagon locking nut. 

2. Include center hole to suit damper operating-rod size. 
3. Include elevated platform for insulated duct mounting. 

2.05 FLANGE CONNECTORS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. Ductmate Industries, Inc. 
2. Nexus PDQ; Division of Shilco Holdings Inc. 
3. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Description:  Add-on or roll-formed, factory-fabricated, slide-on transverse flange 
connectors, gaskets, and components. 
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C. Material:  Galvanized steel. 

D. Gage and Shape:  Match connecting ductwork. 

2.06 TURNING VANES 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. Ductmate Industries, Inc. 
2. Duro Dyne Inc. 
3. METALAIRE, Inc. 
4. SEMCO Incorporated. 
5. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Manufactured Turning Vanes for Metal Ducts:  Curved blades of galvanized sheet steel; 
support with bars perpendicular to blades set; set into vane runners suitable for duct 
mounting. 

1. Acoustic Turning Vanes:  Fabricate airfoil-shaped aluminum extrusions with 
perforated faces and fibrous-glass fill. 

C. General Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible"; Figures 2-3, "Vanes and Vane Runners," and 2-4, "Vane Support in 
Elbows." 

D. Vane Construction:  Single wall. 

E. Vane Construction:  Single wall for ducts up to 48 inches (1200 mm) wide and double 
wall for larger dimensions. 

2.07 FLEXIBLE CONNECTORS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. Ductmate Industries, Inc. 
2. Duro Dyne Inc. 
3. Ventfabrics, Inc. 
4. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Materials:  Flame-retardant or noncombustible fabrics. 

C. Coatings and Adhesives:  Comply with UL 181, Class 1. 

D. Metal-Edged Connectors:  Factory fabricated with a fabric strip 3-1/2 inches (89 mm) 
wide attached to 2 strips of 2-3/4-inch- (70-mm-) wide, 0.028-inch- (0.7-mm-) thick, 
galvanized sheet steel or 0.032-inch- (0.8-mm-) thick aluminum sheets.  Provide metal 
compatible with connected ducts. 
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E. Indoor System, Flexible Connector Fabric:  Glass fabric double coated with neoprene. 

1. Minimum Weight:  26 oz./sq. yd. (880 g/sq. m). 
2. Tensile Strength:  480 lbf/inch (84 N/mm) in the warp and 360 lbf/inch (63 N/mm) in 

the filling. 
3. Service Temperature:  Minus 40 to plus 200 deg F (Minus 40 to plus 93 deg C). 

2.08 FLEXIBLE DUCTS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. Flexmaster U.S.A., Inc. 
2. McGill AirFlow LLC. 
3. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Insulated, Flexible Duct:  UL 181, Class 1, 2-ply vinyl film supported by helically wound, 
spring-steel wire; fibrous-glass insulation; polyethylene vapor-barrier film. 

1. Pressure Rating:  10-inch wg (2500 Pa) positive and 1.0-inch wg (250 Pa) 
negative. 

2. Maximum Air Velocity:  4000 fpm (20 m/s). 
3. Temperature Range:  Minus 10 to plus 160 deg F (Minus 23 to plus 71 deg C). 
4. Insulation R-value:  Comply with ASHRAE/IESNA 90.1-2004. 

C. Insulated, Flexible Duct:  UL 181, Class 1, multiple layers of aluminum laminate 
supported by helically wound, spring-steel wire; fibrous-glass insulation; polyethylene 
vapor-barrier film. 

1. Pressure Rating:  10-inch wg (2500 Pa) positive and 1.0-inch wg (250 Pa) 
negative. 

2. Maximum Air Velocity:  4000 fpm (20 m/s). 
3. Temperature Range:  Minus 20 to plus 210 deg F (Minus 29 to plus 99 deg C). 
4. Insulation R-value:  Comply with ASHRAE/IESNA 90.1-2004. 

D. Insulated, Flexible Duct:  UL 181, Class 1, aluminum laminate and polyester film with 
latex adhesive supported by helically wound, spring-steel wire; fibrous-glass insulation; 
polyethylene vapor-barrier film. 

1. Pressure Rating:  10-inch wg (2500 Pa) positive and 1.0-inch wg (250 Pa) 
negative. 

2. Maximum Air Velocity:  4000 fpm (20 m/s). 
3. Temperature Range:  Minus 20 to plus 210 deg F (Minus 29 to plus 99 deg C). 
4. Insulation R-value:  Comply with ASHRAE/IESNA 90.1-2004. 

E. Flexible Duct Connectors: 

1. Clamps:  Nylon strap in sizes 3 through 18 inches (75 through 460 mm), to suit 
duct size. 

2. Non-Clamp Connectors:  Adhesive plus sheet metal screws. 
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2.09 DUCT ACCESSORY HARDWARE 

A. Instrument Test Holes:  Cast iron or cast aluminum to suit duct material, including screw 
cap and gasket.  Size to allow insertion of pitot tube and other testing instruments and of 
length to suit duct-insulation thickness. 

B. Adhesives:  High strength, quick setting, neoprene based, waterproof, and resistant to 
gasoline and grease. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible" for metal ducts . 

B. Install duct accessories of materials suited to duct materials; use galvanized-steel 
accessories in galvanized-steel ducts. 

C. Install backdraft dampers at inlet of exhaust fans or exhaust ducts as close as possible to 
exhaust fan unless otherwise indicated. 

D. Install volume dampers at points on supply, return, and exhaust systems where branches 
extend from larger ducts.  Where dampers are installed in ducts having duct liner, install 
dampers with hat channels of same depth as liner, and terminate liner with nosing at hat 
channel. 

1. Install steel volume dampers in steel ducts. 

E. Set dampers to fully open position before testing, adjusting, and balancing. 

F. Install test holes at fan inlets and outlets and elsewhere as indicated. 

G. Install flexible connectors to connect ducts to equipment. 

H. Connect diffusers or light troffer boots to ducts directly or with maximum 60-inch (1500-
mm) lengths of flexible duct clamped or strapped in place. 

I. Connect flexible ducts to metal ducts with adhesive plus straps. 

J. Install duct test holes where required for testing and balancing purposes. 

3.02 FIELD QUALITY CONTROL 

A. Tests and Inspections: 

1. Operate dampers to verify full range of movement. 
2. Inspect turning vanes for proper and secure installation. 

END OF SECTION  
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SECTION 23 34 23 HVAC POWER VENTILATORS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. This Section includes the following: 

1. In-line centrifugal fans. 

1.03 PERFORMANCE REQUIREMENTS 

A. Project Altitude:  Base fan-performance ratings on actual Project site elevations. 

B. Operating Limits:  Classify according to AMCA 99. 

1.04 SUBMITTALS 

A. Product Data:  Include rated capacities, furnished specialties, and accessories for each 
type of product indicated and include the following: 

1. Certified fan performance curves with system operating conditions indicated. 
2. Certified fan sound-power ratings. 
3. Motor ratings and electrical characteristics, plus motor and electrical accessories. 
4. Dampers, including housings, linkages, and operators. 
5. Fan speed controllers. 

B. Operation and Maintenance Data:  For power ventilators to include in emergency, 
operation, and maintenance manuals. 

1.05 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use. 

B. AMCA Compliance:  Products shall comply with performance requirements and shall be 
licensed to use the AMCA-Certified Ratings Seal. 

C. NEMA Compliance:  Motors and electrical accessories shall comply with NEMA 
standards. 

D. UL Standard:  Power ventilators shall comply with UL 705. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Deliver fans as factory-assembled unit, to the extent allowable by shipping limitations, 
with protective crating and covering. 
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B. Disassemble and reassemble units, as required for moving to final location, according to 
manufacturer's written instructions. 

C. Lift and support units with manufacturer's designated lifting or supporting points. 

1.07 COORDINATION 

A. Coordinate size and location of structural-steel support members. 

1.08 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are 
packaged with protective covering for storage and identified with labels describing 
contents. 

1. Belts:  One set for each belt-driven unit. 

PART 2 - PRODUCTS 

2.01 IN-LINE CENTRIFUGAL FANS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. Acme Engineering & Mfg. Corp. 
2. American Coolair Corp. 
3. Carnes Company HVAC. 
4. FloAire. 
5. Greenheck. 
6. Hartzell Fan, Inc. 
7. JencoFan; Div. of Breidert Air Products. 
8. Loren Cook Company. 
9. Penn Ventilation. 
10. Quietaire Corporation. 

B. Description:  In-line, direct-driven centrifugal fans consisting of housing, wheel, outlet 
guide vanes, fan shaft, bearings, motor and disconnect switch, drive assembly, mounting 
brackets, and accessories. 

C. Housing:  Split, spun aluminum with aluminum straightening vanes, inlet and outlet 
flanges, and support bracket adaptable to floor, side wall, or ceiling mounting. 

D. Direct-Driven Units:  Motor mounted in airstream, factory wired to disconnect switch 
located on outside of fan housing[; with wheel, inlet cone, and motor on swing-out service 
door]. 

E. Fan Wheels:  Aluminum, airfoil blades welded to aluminum hub. 
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F. Accessories: 

1. Variable-Speed Controller:  Solid-state control to reduce speed from 100 to less 
than 50 percent. 

2. Companion Flanges:  For inlet and outlet duct connections. 
3. Fan Guards:  1/2- by 1-inch (13- by 25-mm) mesh of galvanized steel in removable 

frame.  Provide guard for inlet or outlet for units not connected to ductwork. 
4. Motor and Drive Cover (Belt Guard):  Epoxy-coated steel. 

G. Capacities and Characteristics: 

1. See drawings for capacities and characteristics 

2.02 MOTORS 

A. Comply with requirements in Division 23 Section "Common Motor Requirements for 
HVAC Equipment." 

B. Enclosure Type:  Totally enclosed, fan cooled. 

2.03 SOURCE QUALITY CONTROL 

A. Sound-Power Level Ratings:  Comply with AMCA 301, "Methods for Calculating Fan 
Sound Ratings from Laboratory Test Data."  Factory test fans according to AMCA 300, 
"Reverberant Room Method for Sound Testing of Fans."  Label fans with the AMCA-
Certified Ratings Seal. 

B. Fan Performance Ratings:  Establish flow rate, pressure, power, air density, speed of 
rotation, and efficiency by factory tests and ratings according to AMCA 210, "Laboratory 
Methods of Testing Fans for Rating." 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Install power ventilators level and plumb. 

B. Support units using spring isolators having a static deflection of 1 inch (25 mm).  
Vibration- and seismic-control devices are specified in Division 23 Section "Vibration and 
Seismic Controls for HVAC Piping and Equipment." 

1. Secure vibration and seismic controls to concrete bases using anchor bolts cast in 
concrete base. 

C. Support suspended units from structure using threaded steel rods and spring hangers 
having a static deflection of 1 inch (25 mm).  Vibration-control devices are specified in 
Division 23 Section "Vibration and Seismic Controls for HVAC Piping and Equipment." 

D. Install units with clearances for service and maintenance. 

E. Label units according to requirements specified in Division 23 Section "Identification for 
HVAC Piping and Equipment." 
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3.02 CONNECTIONS 

A. Duct installation and connection requirements are specified in other Division 23 Sections.  
Drawings indicate general arrangement of ducts and duct accessories.  Make final duct 
connections with flexible connectors.  Flexible connectors are specified in Division 23 
Section "Air Duct Accessories." 

B. Install ducts adjacent to power ventilators to allow service and maintenance. 

C. Ground equipment according to Division 26. 

D. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power 
Conductors and Cables." 

3.03 FIELD QUALITY CONTROL 

A. Perform the following field tests and inspections and prepare test reports: 

1. Verify that shipping, blocking, and bracing are removed. 
2. Verify that unit is secure on mountings and supporting devices and that the 

connections to ducts and electrical components are complete.  Verify that proper 
thermal-overload protection is installed in motors, starters, and disconnect 
switches. 

3. Verify that cleaning and adjusting are complete. 
4. Disconnect fan drive from motor, verify proper motor rotation direction, and verify 

fan wheel free rotation and smooth bearing operation.  Reconnect fan drive 
system, align and adjust belts, and install belt guards. 

5. Adjust belt tension. 
6. Adjust damper linkages for proper damper operation. 
7. Verify lubrication for bearings and other moving parts. 
8. Verify that manual and automatic volume control and fire and smoke dampers in 

connected ductwork systems are in fully open position. 
9. Disable automatic temperature-control operators, energize motor and adjust fan to 

indicated rpm, and measure and record motor voltage and amperage. 
10. Shut unit down and reconnect automatic temperature-control operators. 
11. Remove and replace malfunctioning units and retest as specified above. 

B. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls 
and equipment. 

3.04 ADJUSTING 

A. Adjust damper linkages for proper damper operation. 

B. Adjust belt tension. 

C. Refer to Division 23 Section "Testing, Adjusting, and Balancing for HVAC" for testing, 
adjusting, and balancing procedures. 

D. Replace fan and motor pulleys as required to achieve design airflow. 

E. Lubricate bearings. 

END OF SECTION  
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SECTION 23 37 13   DIFFUSERS, REGISTERS, AND GRILLES 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Rectangular and square ceiling diffusers. 
2. Fixed face registers and grilles. 

B. Related Sections: 

1. Division 08 Section "Louvers and Vents" for fixed and adjustable louvers and wall 
vents, whether or not they are connected to ducts. 

2. Division 23 Section "Air Duct Accessories" for fire and smoke dampers and 
volume-control dampers not integral to diffusers, registers, and grilles. 

1.03 SUBMITTALS 

A. Product Data:  For each type of product indicated, include the following: 

1. Data Sheet:  Indicate materials of construction, finish, and mounting details; and 
performance data including throw and drop, static-pressure drop, and noise ratings. 

2. Diffuser, Register, and Grille Schedule:  Indicate drawing designation, room 
location, quantity, model number, size, and accessories furnished. 

PART 2 - PRODUCTS 

2.01 CEILING DIFFUSERS 

A. Rectangular and Square Ceiling Diffusers(SAD): 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide 
product indicated on Drawings or comparable product by one of the following: 
a. Anemostat Products; a Mestek company. 
b. Hart & Cooley Inc. 
c. Krueger. 
d. METALAIRE, Inc. 
e. Nailor Industries Inc. 
f. Price Industries. 
g. Titus. 
h. Tuttle & Bailey. 

2. Devices shall be specifically designed for variable-air-volume flows. 
3. Material:  Steel. 
4. Finish:  Baked enamel, white. 
5. Face Size:  24 by 24 inches (600 by 600 mm). 
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6. Face Style:  Four cone. 
7. Mounting:  T-bar. 
8. Pattern:  Adjustable. 
9. Dampers:  Radial opposed blade. 
10. Accessories: 

a. Plaster ring where needed. 

B. Fixed Face Grille (RAG): 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide 
product indicated on Drawings or comparable product by one of the following: 
a. Anemostat Products; a Mestek company. 
b. Hart & Cooley Inc. 
c. Krueger. 
d. Nailor Industries Inc. 
e. Price Industries. 
f. Titus. 
g. Tuttle & Bailey. 

2. Material:  Steel. 
3. Finish:  Baked enamel, white. 
4. Face Arrangement:  1/2-by-1/2-by-1/2-inch (13-by-13-by-13-mm) grid core. 
5. Core Construction:  Integral. 
6. Frame:  1-1/4 inches (32 mm) wide. 
7. Mounting:  Countersunk screw. 

2.02 SOURCE QUALITY CONTROL 

A. Verification of Performance:  Rate diffusers, registers, and grilles according to 
ASHRAE 70, "Method of Testing for Rating the Performance of Air Outlets and Inlets." 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine areas where diffusers, registers, and grilles are to be installed for compliance 
with requirements for installation tolerances and other conditions affecting performance of 
equipment. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 INSTALLATION 

A. Install diffusers, registers, and grilles level and plumb. 

B. Ceiling-Mounted Outlets and Inlets:  Drawings indicate general arrangement of ducts, 
fittings, and accessories.  Air outlet and inlet locations have been indicated to achieve 
design requirements for air volume, noise criteria, airflow pattern, throw, and pressure 
drop.  Make final locations where indicated, as much as practical.  For units installed in 
lay-in ceiling panels, locate units in the center of panel.  Where architectural features or 
other items conflict with installation, notify Architect for a determination of final location. 

C. Install diffusers, registers, and grilles with airtight connections to ducts and to allow 
service and maintenance of dampers, air extractors, and fire dampers. 
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3.03 ADJUSTING 

A. After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as 
directed, before starting air balancing. 

END OF SECTION  
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SECTION 236313 AIR-COOLED REFRIGERANT CONDENSERS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. This Section includes packaged, air-cooled condensers for outdoor installation. 

1.03 SUBMITTALS 

A. Product Data:  For each air-cooled condenser, include rated capacities, operating 
characteristics, furnished specialties, and accessories.  Include equipment dimensions, 
weights and structural loads, required clearances, method of field assembly, 
components, and location and size of each field connection. 

B. Manufacturer Seismic Qualification Certification:  Submit certification that air-cooled 
condensers, accessories, and components will withstand seismic forces defined in 
Division 23 Section "Vibration and Seismic Controls for HVAC Piping and Equipment." 
Include the following: 

1. Basis for Certification:  Indicate whether withstand certification is based on actual 
test of assembled components or on calculation. 
a. The term "withstand" means "the unit will remain in place without separation 

of any parts from the device when subjected to the seismic forces specified." 
2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and 

locate and describe mounting and anchorage provisions. 
3. Detailed description of equipment anchorage devices on which the certification is 

based and their installation requirements. 

C. Operation and Maintenance Data:  For air-cooled condensers to include in emergency, 
operation, and maintenance manuals. 

1.04 QUALITY ASSURANCE 

A. Product Options:  Drawings indicate size, profiles, and dimensional requirements of air-
cooled condensers and are based on the specific system indicated.  Refer to Division 01 
Section "Product Requirements." 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use. 

C. Fabricate and label refrigeration system according to ASHRAE 15, "Safety Code for 
Mechanical Refrigeration." 

D. ASHRAE/IESNA 90.1-2004 Compliance:  Applicable requirements in 
ASHRAE/IESNA 90.1-2004, Section 6 - "Heating, Ventilating, and Air-Conditioning." 
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1.05 COORDINATION 

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  
Concrete, reinforcement, and formwork requirements are specified in Division 03. 

B. Coordinate location of refrigerant piping and electrical roughins. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. Carrier Corporation; Carrier Air Conditioning Div. 
2. McQuay International. 
3. Trane Co. (The); Worldwide Applied Systems Group. 
4. York International Corp. 

2.02 MANUFACTURED UNITS 

A. Description:  Factory assembled and tested; consisting of casing, condenser coils, 
condenser fans and motors, and unit controls. 

B. Condenser Coil:  Seamless copper-tube, finned coil; factory tested at 425 psig (2930 
kPa). 

1. Coil Fin:  Aluminum. 
2. Circuit:  To match compressors. 
3. Refrigerant Accessories:  Provide receiver, pressure control, and solenoid valve for 

each circuit. 

C. Condenser Fans and Drives:  Propeller fans with aluminum or galvanized-steel fan 
blades, for vertical air discharge; directly driven with permanently lubricated ballbearing 
motors with integral current- and thermal-overload protection. 

D. Operating and Safety Controls:  Include condenser fan motor thermal and overload 
cutouts; 115-V control transformer, if required; magnetic contactors for condenser fan 
motors and a nonfused factory-mounted and -wired disconnect switch for single external 
electrical power connection. 

E. Unit Casings:  Galvanized or zinc-coated steel treated and finished with manufacturer's 
standard paint coating, designed for outdoor installation with weather protection for 
components and controls, and with the following: 

1. Removable panels for access to controls, condenser fans, motors, and drives. 
2. Plated-steel fan guards. 
3. Lifting eyes. 
4. Removable legs. 
5. 1-inch- (25-mm-) thick inlet filter. 
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2.03 MOTORS 

A. General requirements for motors are specified in Division 23 Section "Common Motor 
Requirements for HVAC Equipment." 

1. Motor Sizes:  Minimum size as indicated.  If not indicated, large enough so driven 
load will not require motor to operate in service factor range above 1.0. 

2. Controllers, Electrical Devices, and Wiring:  Electrical devices and connections are 
specified in Division 26 Sections. 

2.04 SOURCE QUALITY CONTROL 

A. Verification of Performance:  Rate air-cooled condensers according to ARI 460. 

B. Testing Requirements:  Factory test sound-power-level ratings according to ARI 270. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of air-
cooled condensers. 

B. Examine roughing-in for refrigerant piping systems to verify actual locations of piping 
connections before equipment installation. 

C. Examine walls, floors, and roofs for suitable conditions where air-cooled condensers will 
be installed. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 INSTALLATION 

A. Install units level and plumb, firmly anchored in locations indicated; maintain 
manufacturer's recommended clearances. 

B. Install air-cooled condensers on concrete base.  Concrete base is specified in Division 23 
Section "Common Work Results for HVAC," and concrete materials and installation 
requirements are specified in Division 03. 

C. Concrete Bases: 

1. Concrete slab to be by General Contractor.  See Architectural drawings. 
2. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, 

instructions, and directions furnished with items to be embedded. 
3. Install anchor bolts to elevations required for proper attachment to supported 

equipment. 
4. Install anchor bolts according to anchor-bolt manufacturer's written instructions. 

D. Vibration Isolation:  Mount air-cooled condensers on rubber pads with a minimum 
deflection of 1/4 inch (6.35 mm).  Vibration isolation devices and installation requirements 
are specified in Division 23 Section "Vibration and Seismic Controls for HVAC Piping and 
Equipment." 
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E. Maintain manufacturer's recommended clearances for service and maintenance. 

F. Loose Components:  Install electrical components, devices, and accessories that are not 
factory mounted. 

3.03 CONNECTIONS 

A. Piping installation requirements are specified in other Division 23 Sections.  Drawings 
indicate general arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to machine to allow service and maintenance. 

C. Refrigerant Piping:  Connect piping to unit with pressure relief, service valve, filter-dryer, 
and moisture indicator on each refrigerant-circuit liquid line.  Refrigerant piping and 
specialties are specified in Division 23 Section "Refrigerant Piping." 

3.04 FIELD QUALITY CONTROL 

A. Perform the following field tests and inspections and prepare test reports: 

1. Perform electrical test and visual and mechanical inspection. 
2. Leak Test:  After installation, charge system and test for leaks.  Repair leaks and 

retest until no leaks exist. 
3. Operational Test:  After electrical circuitry has been energized, start units to 

confirm proper motor rotation and unit operation.  Complete manufacturer's starting 
checklist. 

4. Test and adjust controls and safeties.  Replace damaged and malfunctioning 
controls and equipment. 

5. Verify proper airflow over coils. 

B. Verify that vibration isolation and flexible connections properly dampen vibration 
transmission to structure. 

C. Remove and replace malfunctioning air-cooled condensers and retest as specified 
above. 

3.05 STARTUP SERVICE 

A. Complete installation and startup checks according to manufacturer's written instructions 
and perform the following: 

1. Inspect for physical damage to unit casing. 
2. Verify that access doors move freely and are weathertight. 
3. Clean units and inspect for construction debris. 
4. Verify that all bolts and screws are tight. 
5. Adjust vibration isolation and flexible connections. 
6. Verify that controls are connected and operational. 

B. Lubricate bearings on fans. 

C. Verify that fan wheel is rotating in the correct direction and is not vibrating or binding. 

D. Start unit according to manufacturer's written instructions and complete manufacturer's 
startup checklist. 
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E. Measure and record airflow over coils. 

F. Verify proper operation of capacity control device. 

G. Verify that vibration isolation and flexible connections properly dampen vibration 
transmission to structure. 

H. After startup and performance test, lubricate bearings. 

3.06 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain air-cooled condensers. 

END OF SECTION  
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SECTION 23 82 19 FAN COIL UNITS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. This Section includes fan-coil units and accessories. 

1.03 DEFINITIONS 

A. BAS:  Building automation system. 

1.04 SUBMITTALS 

A. Product Data:  Include rated capacities, operating characteristics, furnished specialties, 
and accessories. 

B. Manufacturer Seismic Qualification Certification:  Submit certification that fan-coil units, 
accessories, and components will withstand seismic forces defined in Division 23 Section 
"Vibration and Seismic Controls for HVAC Piping and Equipment." Include the following: 

1. Basis for Certification:  Indicate whether withstand certification is based on actual 
test of assembled components or on calculation. 
a. The term "withstand" means "the unit will remain in place without separation 

of any parts from the device when subjected to the seismic forces specified." 
2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and 

locate and describe mounting and anchorage provisions. 
3. Detailed description of equipment anchorage devices on which the certification is 

based and their installation requirements. 

C. Operation and Maintenance Data:  For fan-coil units to include in emergency, operation, 
and maintenance manuals.  In addition to items specified in Division 01 Section 
"Operation and Maintenance Data," include the following: 

1. Maintenance schedules and repair part lists for motors, coils, integral controls, and 
filters. 

D. Warranty:  Special warranty specified in this Section. 

1.05 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use. 

B. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1-2004, Section 5 - 
"Systems and Equipment" and Section 7 - "Construction and Startup." 
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C. ASHRAE/IESNA 90.1-2004 Compliance:  Applicable requirements in 
ASHRAE/IESNA 90.1-2004, Section 6 - "Heating, Ventilating, and Air-Conditioning." 

1.06 COORDINATION 

A. Coordinate layout and installation of fan-coil units and suspension system components 
with other construction that penetrates or is supported by ceilings, including light fixtures, 
HVAC equipment, fire-suppression-system components, and partition assemblies. 

B. Coordinate size and location of wall sleeves for outdoor-air intake. 

1.07 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair 
or replace components of condensing units that fail in materials or workmanship within 
specified warranty period. 

1. Failures include, but are not limited to, the following: 
a. Compressor failure. 
b. Condenser coil leak. 

2. Warranty Period:  Five years from date of Substantial Completion. 
3. Warranty Period (Compressor Only):  Five years from date of Substantial 

Completion. 
4. Warranty Period (Condenser Coil Only):  Five years from date of Substantial 

Completion. 

1.08 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are 
packaged with protective covering for storage and identified with labels describing 
contents. 

1. Fan-Coil-Unit Filters:  Furnish 1 spare filter for each filter installed. 
2. Fan Belts:  Furnish 1 spare fan belt for each unit installed. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply 
to product selection: 

B. In the Fan-Coil-Unit Schedule where titles below are column or row headings that 
introduce lists, the following requirements apply to product selection: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, manufacturers specified. 
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2.02 DUCTED FAN-COIL/BLOWER COIL UNITS 

A. Available Manufacturers: 

1. Carrier Corporation. 
2. McQuay International. 
3. Trane. 
4. YORK International Corporation. 

B. Description:  Factory-packaged and -tested units rated according to ARI 440, 
ASHRAE 33, and UL 1995. 

C. Coil Section Insulation:  1/2-inch (13-mm) thick foil-faced glass fiber complying with 
ASTM C 1071 and attached with adhesive complying with ASTM C 916. 

1. Fire-Hazard Classification:  Insulation and adhesive shall have a combined 
maximum flame-spread index of 25 and smoke-developed index of 50 when tested 
according to ASTM E 84. 

2. Airstream Surfaces:  Surfaces in contact with the airstream shall comply with 
requirements in ASHRAE 62.1-2004. 

D. Drain Pans:  Insulated galvanized steel with plastic liner.  Fabricate pans and drain 
connections to comply with ASHRAE 62.1-2004. 

E. Chassis:  Galvanized steel where exposed to moisture, with baked-enamel finish and 
removable access panels. 

F. Cabinets:  Steel with baked-enamel finish in manufacturer's standard paint color. 

1. Supply-Air Plenum:  Sheet metal plenum finished and insulated to match the 
chassis. 

2. Return-Air Plenum:  Sheet metal plenum finished to match the chassis. 
3. Mixing Plenum:  Sheet metal plenum finished and insulated to match the chassis 

with outdoor- and return-air, formed-steel dampers. 
4. Dampers:  Galvanized steel with extruded-vinyl blade seals, flexible-metal jamb 

seals, and interlocking linkage. 

G. Filters:  Minimum arrestance according to ASHRAE 52.1, and a minimum efficiency 
reporting value (MERV) according to ASHRAE 52.2. 

1. Pleated Cotton-Polyester Media:  90 percent arrestance and 7 MERV. 

H. Indoor Refrigerant Coils:  Copper tube, with mechanically bonded aluminum fins spaced 
no closer than 0.1 inch (2.5 mm), and brazed joints at fittings.  Comply with ARI 210/240, 
and leak test to minimum 450 psig (3105 kPa) for a minimum 300-psig (2070-kPa) 
working pressure.  Include thermal expansion valve. 

I. Electric-Resistance Heating Coils:  Nickel-chromium heating wire, free of expansion 
noise and hum, mounted in ceramic inserts in a galvanized-steel housing; with fuses in 
terminal box for overcurrent protection and limit controls for high-temperature protection 
of heaters.  Terminate elements in stainless-steel machine-staked terminals secured with 
stainless-steel hardware. 
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J. Direct-Driven Fans:  Double width, forward curved, centrifugal; with permanently 
lubricated, multispeed motor resiliently mounted in the fan inlet.  Aluminum or painted-
steel wheels, and painted-steel or galvanized-steel fan scrolls. 

K. Remote condensing units are specified in Division 23 Section "Air Cooled Condensers." 

L. Control devices and operational sequence are specified in Division 23 Section 
"Instrumentation and Control for HVAC" and "Sequence of Operations for HVAC 
Controls." 

M. Electrical Connection:  Factory wire motors and controls for a single electrical connection. 

N. Capacities and Characteristics: See drawings for Capacities and Characteristics. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine areas to receive fan-coil units for compliance with requirements for installation 
tolerances and other conditions affecting performance. 

B. Examine roughing-in for piping and electrical connections to verify actual locations before 
fan-coil-unit installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 INSTALLATION 

A. Install fan-coil units level and plumb. 

B. Install fan-coil units to comply with NFPA 90A. 

C. Verify locations of thermostats and other exposed control sensors with Drawings and 
room details before installation.  Install devices 48 inches (1220 mm) above finished floor. 

D. Install new filters in each fan-coil unit within two weeks after Substantial Completion. 

3.03 CONNECTIONS 

A. Piping installation requirements are specified in other Division 23 Sections.  Drawings 
indicate general arrangement of piping, fittings, and specialties.  Specific connection 
requirements are as follows: 

1. Install piping adjacent to machine to allow service and maintenance. 
2. Connect piping to fan-coil-unit factory hydronic piping package.  Install piping 

package if shipped loose. 
3. Connect condensate drain to indirect waste. 

a. Install condensate trap of adequate depth to seal against the pressure of fan.  
Install cleanouts in piping at changes of direction. 

B. Connect supply and return ducts to fan-coil units with flexible duct connectors specified in 
Division 23 Section "Air Duct Accessories." Comply with safety requirements in UL 1995 
for duct connections. 
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C. Ground equipment according to Division 26. 

D. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power 
Conductors and Cables." 

3.04 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
inspect, test, and adjust field-assembled components and equipment installation, 
including connections, and to assist in field testing.  Report results in writing. 

B. Perform the following field tests and inspections and prepare test reports: 

1. Operational Test:  After electrical circuitry has been energized, start units to 
confirm proper motor rotation and unit operation. 

2. Operate electric heating elements through each stage to verify proper operation 
and electrical connections. 

3. Test and adjust controls and safety devices.  Replace damaged and malfunctioning 
controls and equipment. 

C. Remove and replace malfunctioning units and retest as specified above. 

3.05 ADJUSTING 

A. Adjust initial temperature set points. 

B. Occupancy Adjustments:  When requested within 12 months of date of Substantial 
Completion, provide on-site assistance in adjusting system to suit actual occupied 
conditions.  Provide up to two visits to Project during other than normal occupancy hours 
for this purpose. 

3.06 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain fan-coil units.  Refer to Division 01 Section 
"Demonstration and Training." 

END OF SECTION  
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SECTION 26 05 00 GENERAL REQUIREMENTS 

PART 1 - GENERAL 

1.01 DESCRIPTION 

A. All items of labor, materials and equipment, not specified in detail or shown on drawings 
but necessary for complete installation and proper operation of work described or implied, 
shall be furnished and installed. 

B. Test all electrical conductors, after completion of installation of wiring and apparatus, to 
insure continuity, proper splicing, freedom from grounds, except "made grounds" and 
those required for protection and insulation resistance.  Use testing instruments, i.e. 
megger.  Activation of each circuit will be required as final test.  Testing shall be done at 
no additional expense to the Owner. 

C. Drawings are indicative of work to be installed but do not indicate all bends, fittings, 
boxes, etc. that will be required in this Contract.  The structural and finished conditions of 
the project shall be investigated prior to construction. 

D. Coordinate work with other trades to avoid interference between piping, ducts, 
equipment, and architectural or structural features.  In case of interference, the Architect 
decides which work is to be relocated, regardless of which is first installed. 

E. All equipment pads located in areas receiving a floor finish (i.e.:  tile, paint) shall be 
painted.  Type of paint shall be approved for concrete application.  Color to be selected 
by Architect. 

F. Visit the site to determine actual conditions.  No extra compensation will be allowed by 
failure to determine existing conditions. 

1.02 RELATED SECTIONS 

A. Furnish and install firestopping materials as specified in Section 07 84 13. 

B. Division 26 sections as herein included. 

1.03 REFERENCES 

A. NEC - National Electrical Code of National Fire Protection Association 

B. ASTM - American Society for Testing and Materials 

C. UL - Underwriters' Laboratories 

D. IPCEA - Insulated Power Cable Engineers Association 

E. NEMA - National Electrical Manufacturers Association 

F. IEEE - Institute of Electrical and Electronic Engineers 

G. ANSI - American National Standards Institute, Inc. 

H. BOCA - Building Officials and Code Administrators 
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I. ISA - Instrument Society of America  

J. NESC - National Electrical Safety Code 

K. ADA - Americans with Disabilities Act 

1.04 DESIGN REQUIREMENTS 

A. The installation must comply with all Federal and State, municipal or other authority's 
laws, rules and/or regulations. 

B. Inspections by the required authorities shall be made.  Original final wiring certificates 
with two copies shall be submitted to the Architect, at no additional cost to Owner. 

C. The electrical inspections shall be made by the local inspection agency for compliance 
with the National Electrical Code.  Obtain certificates of acceptance, compliance and 
approval for delivery to the Owner.  Furnish copies to the Architect for review. 

D. All electrical equipment and its components and materials shall meet all applicable UL 
criteria and bear the appropriate label of the Underwriters' Laboratory.  All control panels, 
motor control center VFD sections, etc. shall bear the UL-508A listing.  All complete 
assemblies shall be UL listed. 

E. All electrical equipment or apparatus of any one system shall be of the same quality as 
produced by one or more manufacturers, suitable for use in a unified system.  The term 
"manufacturer" shall be understood as applying to a reputable firm who assumes full 
responsibility for its products. 

F. Qualification:  When more than one name of manufacturer is listed in these 
specifications, the first manufacturer and number determine the style and quality.  Other 
manufacturers named have been included based on their ability to furnish (fabricate, 
construct and test) equipment, which will provide similar quality and performance.  
Products from these manufacturers will be reviewed by the Architect providing the 
physical and performance attributes provide equivalence to those of the first named 
manufacturers.  The Architect shall provide sole determination to this equivalency.  If 
such products are acceptable to the Architect but differ from those named in the 
Specification or on the Drawings to the extent that their proper incorporation into the 
Work requires changes to the structural piping, mechanical, electrical, instrumentation, or 
any other changes of whatsoever nature, the Contractor must be responsible for such 
changes. 

1.05 SUBMITTALS 

A. Submit under provisions of Section 01 33 00. 

B. All shop drawings shall be submitted to the Architect for review.  If incorrect, they shall be 
resubmitted in quantity according to Contract conditions until satisfactory.  Work shown 
on shop drawings shall not be executed until such drawings are approved.  See related 
sections for complete listing of all required equipment submittal. 

C. All shop drawing submittals shall clearly indicate, using arrows and/or highlighting on all 
copies, which item(s) are being submitted and that each item being submitted is in 
compliance with all requirements on the drawings and in these specifications.  All 
pertinent specification and drawing requirements shall be indicated on the manufacturer's 
drawings. 
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D. See specific section for further breakdown of shop drawing items. 

E. Submit certification with shop drawing submittal that all equipment is UL listed. 

F. Shop drawings shall indicate adequate clearance for operation, maintenance and 
replacement of operating equipment devices. 

G. This specification does not necessarily include all items of shop drawings required.  The 
Architect reserves the right to request additional shop drawings. 

H. A sample board shall be furnished and installed (construction shed) consisting of 
samples of all wiring devices, conduits, conductors, floor boxes, floor service fittings, 
disconnect switches, wall plates and any other item required by the Architect. 

I. All items may be removed from the board and used in the construction. 

1.06 DELIVERY, STORAGE AND HANDLING 

A. Deliver, store, protect and handle products to site under provisions of Section            01 
60 00. 

B. Protect all unfinished installations, construction materials and equipment. 

PART 2 - PRODUCTS 

2.01 SEE SPECIFIC SECTIONS FOR PRODUCTS 

PART 3 - EXICUTION 

3.01 INSTALLATION 

A. Protection of Installation: 

1. All equipment shall be protected during construction. 
2. All damaged equipment caused by noncompliance with this requirement shall be 

repaired at no expense to the Owner. 

B. Openings and Chases: 

1. Determine locations of chases and openings prior to construction so that same 
may be provided where required. 

2. If openings or chases are made after building construction is accomplished, such 
cutting and repairing of the building shall be made by this Contractor in complete 
coordination with other trades on the job site to match original conditions in quality, 
color and type of materials used, and at no additional expense to the Owner. 

C. Position of Outlets:  The Architect shall determine the position of all relocated outlets and 
equipment if the required location differs from that indicated on the drawings. 

D. Moving Outlets:  The Architect/Owner reserves the right to move any outlet a distance of 
ten feet before roughing in, at no additional expense to the Owner. 
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E. Methods and Materials: 

1. All work shall be installed in a first-class, neat and workmanlike manner by skilled 
mechanics. 

2. All materials shall be new. 
3. Firmly support all materials and equipment. 
4. Any materials or workmanship found to be of inferior quality, damaged, improperly 

installed, or having been exposed to harmful substances or conditions at any time 
in the construction work, shall be immediately replaced upon notification of the 
Contractor by the owner that such condition has been observed by the owner or his 
representatives. The Contractor shall at all times provide protective equipment as 
may become necessary to protect all parts of the work from damage or exposure to 
harmful conditions or contaminating substances. 

F. Cutting, Repairing and Finishing: 

1. All cutting, repairing, finishing and painting required for the installation of work 
under this Contract shall be performed under this Contract. 

2. All disturbed surfaces shall be repaired and finished to match adjacent surfaces by 
skilled mechanics working in their respective fields. 

G. Excavation, Backfilling and Blasting:  Excavation, backfilling and blasting work shall be in 
accordance with the requirements of Division 2 and as required to complete the work 
according to details on drawings. 

H. Concrete:  Concrete work shall be in accordance with the requirements of Division 3 and 
as required to complete the work according to details on drawings. 

I. Cutting and Patching of Macadam and Concrete Areas: 

1. Openings in concrete or macadam required for Electrical construction shall be 
made by taking extreme precautions to prevent excessive damage to existing 
facilities. 

2. Prior to completion, all disturbed areas shall be closed, restored to normal and 
finished to match surrounding areas. 

J. Access:  Install all conduit, wire, cable, wiring devices and equipment to preserve access 
to all equipment installed under this Contract. 

K. Layout of Wiring: 

1. The layout of wiring as shown on the drawings shall not be considered as absolute; 
it shall be subject to changes where necessary to overcome obstacles in 
construction. 

2. Where a major deviation from the plans is indicated by practical consideration, 
shop drawings shall be submitted showing all deviations in detail to clearly indicate 
the necessity or desirability for the change. 

L. Furnish and install all necessary steel angles, beams, channels, hanger rods or other 
supports for equipment and piping furnished under this Contract requiring support or 
suspension from building structure, except support steel where otherwise noted on the 
plans. 
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M. Continuity of Service: 

1. Uninterrupted electrical and telephone service shall be maintained during the entire 
time required for complete installation of the work contemplated under these 
specifications and drawings. 

2. Temporary equipment, cable and whatever else is necessary shall be provided as 
required to maintain electrical and telephone service.  Temporary service facilities, 
if required at any time, shall not be disconnected or removed until new services are 
placed in proper operation. 

3. If any service or system must be interrupted, the Contractor shall request 
permission in writing stating the date, time, etc. the same will be interrupted and 
the areas affected.  This request shall be made in sufficient time for proper 
arrangements to be made.  Written permission shall be obtained from the Owner 
before interrupting electrical and telephone. 

N. Clean Up: 

1. Upon completion of all work under electrical specifications, furnish labor, materials 
and incidentals to accomplish the following:  remove all dirt, foreign materials, 
stains, fingerprints, etc. from all lighting fixtures, glassware, panelboards, motor 
control centers, switchboards, variable frequency drives, wall plates, system 
equipment, floors, walls and ceilings adjacent to the above equipment and leave 
the electrical work in such a condition that no cleaning will be required by the 
Owner. 

2. The complete system shall be subject to inspection and approval by the Architect. 

O. Start-up and Testing: 

1. Provide the services of a manufacturer's representative to start-up, adjust and test 
each piece of equipment. 

2. All start-up and testing shall be performed in the presence of the Owner and the 
Architect. All startup data and controls configuration and programming shall be 
recorded at startup or training on approved data recording sheets and verified. 
Completed data sheets shall accompany the Operations and Maintenance manuals 
provided for use in training. Scheduling and coordination arrangements are to be 
made a minimum of two weeks in advance, approved by the Owner.  

P. Training:   

1. The Contractor shall provide training sessions for the individual equipment and 
systems.  Training shall include theory of operation, maintenance, startup, and 
troubleshooting procedures. Training shall include control and monitoring/metering 
systems with specific emphasis on use and performance of these systems in 
concert with the customer’s framework of controls and reporting systems. 

2. All training shall be performed by qualified and manufacturer certified 
representatives. 

3. Operations and maintenance manuals shall be submitted prior to scheduling of 
training. Scheduling and commencement of training shall be contingent on the 
approved status of the O&M manuals. Unless noted otherwise in the specific 
sections, provide minimum of three O&M manuals with completed startup and test 
data sheets for all equipment training sessions.  
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4. All statements of days or time periods required for training refer to actual time used 
to train the specified personnel and are exclusive of any travel, preparatory, delay, 
or lunch periods. Each “day” as stated in any requirement shall be considered to be 
eight (8) hours of actual training time and shall not be combined with startup, 
testing, configuration, programming, or remediation activities. 

END OF SECTION 
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SECTION 26 05 10 ELECTRICAL REQUIREMENTS FOR WORK 
 AT EXISTING FACILITIES 

PART 1 - GENERAL  

1.01 DESCRIPTION 

A. Work Included:  Furnish all labor and materials required to relocate wiring and re-
energize all equipment served by the conductors within the raceways shown on the 
drawings and as specified herein.  

1.02 RELATED SECTIONS 

A. Section 07 84 13 – Penetration Fire Stopping 

B. Section 26 05 00 - General Requirements 

C. Section 26 05 13 - Conduit 

D. Section 26 05 33 - Boxes. 

E. Section 26 05 29 - Supporting Devices. 

F. Section 26 05 53 - Electrical Identification. 

1.03 REFERENCES 

A. ANSI/NFPA 70 - National Electrical Code, Latest Edition. 

B. NECA "Standard of Installation." 

1.04 DESIGN REQUIREMENTS 

A. Enclosure Size:  ANSI/NFPA 70. 

1.05 SUBMITTALS 

A. Submit under provisions of Section 01 33 00. 

B. Product Data:  Provide for enclosures, terminals installation criteria and accessories. 

1.06 PROJECT RECORD DOCUMENTS 

A. Submit under provisions of Section 01 78 21. 

B. Accurately record actual routing of raceways and conductors associated with the 
modifications and alterations outlined in this section and required by the work described. 

1.07 REGULATORY REQUIREMENTS 

A. Conform to requirements of ANSI/NFPA 70, NEC, Latest Edition. 
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B. Furnish products listed and classified by Underwriters Laboratories, Inc. or testing firm 
acceptable to authority having jurisdiction as suitable for purpose specified and shown. 

1.08 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, protect, and handle Products to site under provisions of Section           01 
60 00. 

B. Protect materials from corrosion and entrance of debris by storing above grade.  Provide 
appropriate covering. 

1.09 PROJECT CONDITIONS 

A. Verify that field measurements are as shown on Drawings. 

B. Verify routing and termination locations prior to rough-in. 

C. Installation / routing is shown on Drawings is approximate unless dimensioned.  Route as 
required to complete wiring system. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Equipment and Wiring: 

1. Where existing raceways or wiring are to be modified or re-used, the Contractor 
shall take such measures are as necessary to preserve the re-use of existing 
materials noted to be re-installed or to remain in service. 

2. Where existing raceways or wiring are to be extended or incorporated into new 
work, the Contractor shall provide approved items and work to join the new and 
existing or modified systems. 

a. Where raceways are terminated, provide watertight and weatherproof caps 
for all exposed stubs. Mark raceways at both ends, indicating the name 
and status. 

b. Where raceways are extended, provide fittings of like type as the existing 
system, and provide terminal enclosures and properly rated conductors 
where existing wiring is too short to reach the new terminus. 

c. Where raceways extend to a raceway of a new type, provide approved 
fittings and supports to transition the raceway and conductors to the new 
type. Provide terminal enclosures and properly rated conductors where 
existing wiring is not rated for use with the new raceway type. 
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d. Prior to removal or interception of any raceway or conductor, the 
Contractor shall positively and in writing, verify the operational status of 
the equipment served by the conductors. Contractor shall submit a 
statement naming each piece of equipment to be disconnected, recording 
all calibration and startup data necessary to restore functions after de-
energization, and verifying that the Contractor has witnessed the operation 
and control functions of the equipment. Contractor shall verify that 
measures for equipment shutdown and de-energization will be coordinated 
to preserve the owner’s requirements for uninterruptable or controlled 
interruption of functions, with special attention to systems occupying 
nearby spaces or raceways that may be disturbed by the work. The 
contractor shall be responsible for restoring all functions to the equipment 
on reconnection to the existing systems. In the event that the Contractor 
proceeds prior to, or fails to obtain, approval of the specified identifications 
and reports, then the Contractor shall be solely responsible for restoring all 
such disconnected equipment to fully operating condition, regardless of 
any claim of inoperable status of the equipment due to existing electrical 
insufficiencies or failures. 

3. All raceways, enclosures, and other work shall be located to provide clear working 
space for all new work and to avoid interference with existing work. 

4. Final re-connections and startup of all electrical systems shall be conducted as if 
the systems and served equipment were new. All requirements of checking and 
testing, record and submittal documentation of all circuits and all data, verifications, 
programming and calibration, instrument and operational adjustment, labeling, 
restoration of safety barriers and enclosure integrity, and inspection shall apply. 

B. All work: 

1. Prior to removal or interception of any raceway or equipment, the Contractor shall 
positively de-energize, lockout, and safety tag all related safety equipment and 
energy sources, and verify all systems are safe for human contact and to prevent 
damage to any system equipment. The Contractor shall review emergency action 
plans with the owner immediately before each excavation, removal, or 
disconnecting work proceeds, to prepare for contingency of encountering 
unexpected or hazardous conditions. 

2. Prior to all excavations, work in or near energized systems or equipment, or work 
near any hazardous materials, the Contractor shall positively barricade and provide 
barriers to prevent human or equipment injury from entry into any area where 
hazards may exist due to the work in progress. Contractor shall provide and review 
emergency action plans with the owner immediately before each instance of such 
work proceeds, to prepare for contingency of encountering unexpected or 
hazardous conditions, and to verify adequate means to prevent damage or injury. 

END OF SECTION 
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SECTION 26 05 13 CONDUIT 

PART 1 - GENERAL 

1.01 SECTION INCLUDES 

A. Metal conduit. 

B. PVC coated metal conduit. 

C. Flexible metal conduit. 

D. Liquid tight flexible metal conduit. 

E. Electrical metallic tubing. 

F. Nonmetallic conduit. 

G. Flexible nonmetallic conduit. 

H. Fittings and conduit bodies. 

1.02 RELATED SECTIONS 

A. Section 07 84 13 – Penetration Fire Stopping 

B. Section 26 05 00 - General Requirements 

C. Section 26 05 13 - Conduit 

D. Section 26 05 33 - Boxes. 

E. Section 26 05 29 - Supporting Devices. 

F. Section 26 05 53 - Electrical Identification. 

1.03 REFERENCES 

A. ANSI C80.1 - Rigid Steel Conduit, Zinc Coated. 

B. ANSI C80.3 - Electrical Metallic Tubing, Zinc Coated. 

C. ANSI/NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit and 
Cable Assemblies. 

D. ANSI/NFPA 70 - National Electrical Code, Latest Edition. 

E. NECA "Standard of Installation." 

F. NEMA RN 1 - Polyvinyl Chloride (PVC) Externally Coated Galvanized Rigid Steel Conduit 
and Intermediate Metal Conduit. 

G. NEMA TC 3 - PVC Fittings for Use with Rigid PVC Conduit and Tubing. 
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1.04 DESIGN REQUIREMENTS 

A. Conduit Size:  ANSI/NFPA 70. 

1.05 SUBMITTALS 

A. Submit under provisions of Section 01 33  00. 

B. Product Data:  Provide for metallic conduit, PVC coated metal conduit, flexible metal 
conduit, liquid-tight flexible metal conduit, metallic tubing, nonmetallic conduit, flexible 
nonmetallic conduit, fittings, conduit bodies and accessories. 

1.06 PROJECT RECORD DOCUMENTS 

A. Submit under provisions of Section 01700. 

B. Accurately record actual routing of conduits where concealed in floors or below grade. 

1.07 REGULATORY REQUIREMENTS 

A. Conform to requirements of ANSI/NFPA 70, NEC, Latest Edition. 

B. Furnish products listed and classified by Underwriters Laboratories, Inc. or testing firm 
acceptable to authority having jurisdiction as suitable for purpose specified and shown. 

1.08 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, protect, and handle Products to site under provisions of Section           01 
60 00. 

B. Protect conduit from corrosion and entrance of debris by storing above grade.  Provide 
appropriate covering. 

C. Protect PVC conduit from sunlight. 

1.09 PROJECT CONDITIONS 

A. Verify that field measurements are as shown on Drawings. 

B. Verify routing and termination locations of conduit prior to rough-in. 

C. Conduit routing is shown on Drawings in approximate locations unless dimensioned.  
Route as required to complete wiring system. 

PART 2 - PRODUCTS 

2.01 CONDUIT REQUIREMENTS 

A. Minimum Size: 3/4 inch unless otherwise specified or indicated on Drawings. 

B. Underground Installations shall be as indicated on drawings 

C. Outdoor Locations, Above Grade:  Use rigid galvanized steel (RGS), unless otherwise 
indicated on Drawing. 
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D. Wet and Damp Locations:  Use rigid galvanized steel, unless otherwise indicated on the 
Drawing.  These areas also include below grade locations and walls, which are water 
bearing.  No cast-in-place raceway (or outlets) permitted. 

E. Dry Exposed and Concealed Locations: Use rigid galvanized steel conduit for feeders, 
EMT for branch circuits. 

2.02 METAL CONDUIT 

A. Manufacturers: 

1. Wheatland 
2. Allied Tube and Conduit 
3. Triangle 
4. Alcoa 

B. Rigid Steel Conduit:  ANSI C80.1. 

C. Fittings and Conduit Bodies:  ANSI/NEMA FB 1; material to match conduit.  Conduit 
bodies to meet the requirements for Form 8; Form 7 not permitted. 

2.03 FLEXIBLE METAL CONDUIT 

A. Manufacturers: 

1. Electriflex Co. 
2. Alflex 

B. Description:  Interlocked steel construction as applicable for use with rigid metal raceway 
system specified. 

C. Fittings:  ANSI/NEMA FB 1. 

2.04 LIQUID-TIGHT FLEXIBLE METAL CONDUIT 

A. Manufacturers: 

1. Electriflex Co. 
2. Alflex 

B. Description: PVC jacketed, interlocked steel construction as applicable for use with rigid 
metal raceway system specified. 

C. Fittings:  ANSI/NEMA FB 1. 

2.05 ELECTRICAL METALLIC TUBING (EMT) 

A. Manufacturers: 

1. Wheatland 
2. Allied Tube and Conduit 
3. Triangle 

B. Description:  ANSI C80.3; galvanized tubing. 

516



 
Project Number BWO-3132-26(002) 501920 

MDOT – 3rd District – Holmes  26 05 13 - 4 Conduit 

C. Fittings and Conduit Bodies:  ANSI/NEMA FB 1; steel compression type suitable for rain 
tight, concrete-tight and corrosion resistant installation. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Install conduit in accordance with NECA "Standard of Installation" and in accordance with 
manufacturer's instructions.  Conduit installation and acceptable usage shall be in 
accordance with the N. E. C. 

B. Arrange supports to prevent misalignment during wiring installation. 

C. Support conduit using galvanized steel straps, lay-in adjustable hangers, clevis hangers, 
and split hangers. 

D. Group related conduits; support using conduit rack.  Construct rack using unistrut type 
channel; provide space on each for 25 percent additional conduits. 

E. Fasten conduit supports to building structure and surfaces under provisions of Section 26 
05 29. 

F. Do not support conduit with wire or perforated pipe straps.  Remove wire used for 
temporary supports 

G. Do not attach conduit to ceiling support wires. 

H. Arrange conduit to maintain headroom and present neat appearance. 

I. Route exposed conduit parallel and perpendicular to walls. 

J. Route conduit installed above accessible ceilings parallel and perpendicular to walls. 

K. Route conduit above ceilings from point-to-point. 

L. Do not cross conduits in slab except as permitted in Article 2.1.D of this Section or 
approved by the Architect prior to installation. 

M. Maintain adequate clearance between conduit and piping. 

N. Maintain 12 inch clearance between conduit and surfaces with temperatures exceeding 
104 degrees F. 

O. Cut conduit square using saw or pipe cutter; de-burr cut ends. 

P. Bring conduit to shoulder of fittings; fasten securely. 

Q. Join nonmetallic conduit using cement as recommended by manufacturer.  Wipe 
nonmetallic conduit dry and clean before joining.  Apply full even coat of cement to entire 
area inserted in fitting.  Allow joint to cure for 20 minutes, minimum. 

R. Use conduit hubs to terminate conduit to enclosures and cabinets in damp and wet 
locations.  Cast boxes to utilize hub connections. 
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S. Install no more than equivalent of three 90 degree bends between boxes.  Use conduit 
bodies to make sharp changes in direction, as around beams.  Use factory elbows for 
bends in metal conduit larger than 2 inch size. 

T. Avoid moisture traps; provide junction box with drain fitting at low points in conduit 
system. 

U. Provide suitable fittings to accommodate expansion and deflection where conduit crosses 
building expansion joints. 

V. Provide suitable non-metallic pull string in each empty conduit except sleeves and 
nipples. 

W. Use suitable caps to protect installed conduit against entrance of dirt and moisture.  
Provide removable plugs at each end on all “spare” underground conduit runs. 

X. Ground and bond conduit under provisions of Section 26 05 00. 

Y. Identify conduit under provisions of Section 26 05 53. 

Z. Install PVC coated raceway and fittings as recommended by manufacturer.  Utilize 
appropriate methods, materials and equipment to prevent damage to PVC coating. 

AA. All conduit duct banks to buildings and structure shall be installed in such a manner as to 
eliminate damage due to shear force. Utilize sheaves with appropriate sealants or other 
means reviewed by the Architect. 

BB. Space supports for conduit as per latest edition of NEC for the size and type of conduit 
being supported. 

CC. Bend conduit only by use of an approved pipe bending machine or hickey so the conduit 
will always retain its cylindrical shape, contractor to submit evidence of manufacturer 
training prior to installations.  The use of touch-up coating material is limited to the 
provisions established by the manufacturer.  Improper installations will be removed and 
replaced by the Contractor without extra compensation when directed by the Architect. 

DD. Install conduit so wires may be removed and replaced at a later date. 

3.02 INTERFACE WITH OTHER PRODUCTS 

A. Install conduit to preserve fire resistance rating of partitions and other elements, using 
materials and methods under the provisions of Section 07 84 13. 

B. Route conduit through roof openings for piping and ductwork or through suitable roof 
penetrations with pitch pocket as approved by the Architect.  Coordinate location with 
roofing installation specified under Section 07 72 00.  This Contractor is responsible for 
providing all required (Division 16 Specifications) penetrations of the roofing system in 
conjunction with his work.  Actual penetrations to be performed by the Roofing Contractor 
(through the General Contractor).  This Contractor is to coordinate work accordingly. 

END OF SECTION 
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SECTION 26 05 15 ELECTRICAL DEMOLITION 

PART 1 - GENERAL 

1.01 DESCRIPTION 

A. Work Included: 

1. All labor, materials and equipment required to perform the selective demolition 
activities required by these Contract Documents. 

B. Perform all electrical demolition work in accordance with all codes and regulatory 
agencies having jurisdiction. 

1.02 SITE CONDITIONS 

A. Demolition work, as specified herein is not intended to be performed as a wrecking 
operation but as work relative to the performance of the various construction operations 
of the Project. 

B. Existing Conditions: 

1. Demolition information shown or otherwise indicated on the Drawings is based on 
visual field examination and existing record documents.  While the information 
provided is believed to be correct, no assurance is implied relative to its total 
completeness or accuracy. Report discrepancies to the Construction Manager 
before disturbing existing installations. 

2. The Contractor hereby distinctly agrees that neither the Owner, Architect, nor the 
Construction Manager is responsible for the correctness or sufficiency of the 
information given and after his own Site Investigation: 

a. That he must have no claim for delay or extra compensation or damage 
against the Owner, Architect or the Construction Manager on account of 
the information given; and 

b. That he must have no claim for relief from any obligation or responsibility 
under the Contract with respect to the above stated stipulations. 

C. Protection: Exercise care during demolition work to confine demolition operations to the 
areas as indicated on the Drawings. The physical means and methods used for 
protection are at the Contractor's option. However, the Contractor will be completely 
responsible for replacement and restitution work of whatever nature at no expense to the 
Owner. 

1. Additionally, if public safety is endangered during the progress of the demolition 
work, provide adequate protective measures to protect public pedestrian and 
vehicular traffic on streets and walkways. 

2. Conform signs, signals and barricades to requirements of Federal, State and local 
laws, rules, regulations, precautions, orders and decrees. 

1.03 PROJECT WARRANTY 

A. Refer to Conditions of Contract and Bidding Documents. 
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PART 2 - PRODUCTS 

2.01 MATERIALS AND EQUIPMENT 

A. Basic Electrical Materials: Those Products such as conduit, raceway, wire and cable, 
support devices, fasteners, and control devices, as required for Work of this Section are 
as specified in other Sections of these Specifications. 

B. Equipment, machinery and apparatus, motorized or otherwise, used to perform the 
demolition work may be used as chosen at the Contractor's discretion, but which will 
perform the work within the limits of the Contract requirements. 

C. Patching Materials: Patching materials must match, as nearly as practical, the existing 
original structure material for each surface being patched. 

PART 3 - EXECUTION 

3.01 INSPECTION 

A. Verify that field measurements and existing circuiting arrangements are as shown on 
Drawings. 

B. Verify that abandoned wiring and electrical equipment serve only abandoned facilities. 

C. Beginning of demolition operations means Contractor accepts existing conditions. 

3.02 PREPARATION 

A. System De-activation: Prior to performance of demolition and removal work, seek prior 
approval from the Owner and the Architect.  After receiving direct authorization, de-
activate such existing electrical systems as indicated or as directed by the Architect. 

1. Use such means and methods for permanent disconnection, which render the 
remaining electrical systems and apparatus in conformity with the National 
Electrical Code. 

2. System deactivation will be performed with direct authorization by the Owner and 
the Architect and shall be performed as directed or required by code and regulatory 
agency(s). 

B. Provide temporary wiring and connections to maintain existing systems in service during 
construction. 

1. Conform temporary wiring to the requirements of NEC Article 305. 
2. Temporary electrical service work as specified in these Contract Documents in 

order to maintain existing services and systems required for continued operation. 

C. Coordinate electrical power outages with requirements specified in the Contract 
Documents. 
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3.03 PERFORMANCE 

A. Scope: The following electrical demolition work is included under the scope of this 
project. 

1. General demolition of existing electrical installation to support the construction 
efforts of this Project.  Refer to drawings for further information. 

B. General: The means and methods of performing electrical demolition and removal 
operations are the sole responsibility of the Contractor, except as otherwise specified. 
However, equipment used, and methods of demolition and removal will be subject to 
approval of the Architect. 

1. Remove, relocate and extend existing installations to accommodate new 
construction as indicated and/or as required. 

2. Remove exposed abandoned conduit systems, including abandoned conduit 
systems above accessible ceiling systems. 

3. Remove wiring in abandoned conduit systems to source of power supply. 
4. Maintain access to existing electrical installations, which remain active. Modify 

installations and provide access panels or plates as appropriate. 
5. Extend existing installations using materials and methods compatible with existing 

electrical installations, and as specified in other Sections of these Specifications. 
6. Wiring Devices: 

a. Disconnect abandoned outlets and remove devices. Remove abandoned 
outlets if conduits serving them is abandoned and removed. Provide blank 
covers for abandoned outlets, which are not removed. 

b. Disconnect and remove electrical devices and equipment serving 
utilization equipment that has been removed. 

7. Lighting: 
a. Disconnect and remove abandoned luminaires, lighting fixtures and 

floodlighting units where indicated on the Drawings. Remove brackets, 
stems, hangers and other accessories. 

8. Telephone System: Only where so indicated and detailed on the Contract Drawings 
must the telephone system be disconnected and removed, which includes all 
associated service conduits. 

9. Equipment: 
a. Disconnect and remove electrical equipment where so indicated on the 

Drawings. 
b. Disconnect and remove abandoned distribution equipment, panelboards, 

disconnect switches and motor starters as indicated on the drawings or as 
otherwise required due to the removal of associated equipment. 

10. In exposed through-structure conduit locations, or where concealed conduits 
become exposed by penetrating a structural floor, wall or ceiling, the abandoned 
conduits must be cut below the finished structural surface in order to perform 
surface patching. 

C. Cutting: Perform cutting work of existing structure materials by such methods as will 
prevent extensive damage beyond the immediate area of cutting. 

D. Debris Removal: Dispose of demolition debris off Site in a lawful manner. Containerize or 
otherwise store debris as work is in progress. 
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E. Patching: After demolition and removal work is performed, patch the existing structure as 
required. 

1. Perform patching to match surrounding structure materials in finish, plane and 
appearance including the appropriate surface decoration.  Work shall be as 
specified in other Sections of these Specifications. 

F. Salvage: The Owner shall have the right to claim as salvage any items and materials 
removed under the work of this Section in accordance with these Contract Documents. 
Should such right of salvage be exercised by the Owner, move and neatly store removed 
items on the site in a location agreeable to the Owner, in a manner approved by the 
Architect and/or Construction Manager. All materials not claimed as salvage by the 
Owner shall become the property of the Contractor, who shall consider the equipment 
and materials as “Abandoned Electrical Equipment and Apparatus”; defined below. 

G. Abandoned Electrical Equipment and Apparatus: Existing electrical equipment and 
apparatus in or on the structures must become the property of the Contractor. The 
Contractor is responsible for reviewing the materials and equipment being assigned for 
removal and shall investigate for any contaminants or hazards; including, but not limited 
to, materials such as PCB’s or asbestos. All material assigned to the Contractor shall be 
removed in a manner suitable to the Owner and may not be disposed of on the Site but 
shall be disposed of off site in a lawful manner. 

END OF SECTION 
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SECTION 26 05 19 LOW VOLTAGE CONDUCTORS AND CABLES 

PART 1 - GENERAL  

1.01 SECTION INCLUDES 

A. Low voltage wire and cable conductors including building wire; metal clad cable; tray 
rated cable and associated connectors, splices, and terminations for wiring systems rated 
600 V and less. 

1.02 RELATED SECTIONS 

A. Section 26 05 00 - General Electrical Requirements 

1.03 REFERENCES 

A. NECA  (National Electrical Contractors Association) - Standard of Installation. 

B. NETA ATS (International Electrical Testing Association) - Acceptance Testing 
Specifications for Electrical Power Distribution Equipment and Systems. 

1.04 SUBMITTALS 

A. Submit under provisions of Section 01 33 00. 

B. Product Data:  For each type of product indicated in this Section. 

C. Samples: Submit 1 each, 18 inch length of cable assembly from each reel. Select each 
length to include complete set of manufacturer markings. Attach tag indicating cable size 
and application information. 

1.05 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  Testing agency as defined by OSHA in 29 CFR 1910.7 or 
a member company of the InterNational Electrical Testing Association and that is 
acceptable to authorities having jurisdiction. 

B. Testing Agency's Field Supervisor:  Person currently certified by the InterNational 
Electrical Testing Association or the National Institute for Certification in Engineering 
Technologies to supervise on-site testing specified in Part 3. 

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use. 

D. Comply with NFPA 70; National Electrical Code, Latest Edition. 
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PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. In other Part 2 articles where subparagraph titles below introduce lists, the following 
requirements apply for product selection: 

B. Manufacturers:  Subject to compliance with requirements, provide products by the 
manufacturers specified. 

2.02 CONDUCTORS AND CABLES 

A. Manufacturers: 

1. American Insulated Wire Corp.; a Leviton Company. 
2. General Cable Corporation. 
3. Southwire Company. 
4. Okonite 
5. Or Equal 

B. Refer to Part 3 "Conductor and Insulation Applications" Article for insulation type, cable 
construction, and ratings. 

C. Conductor Material:  Copper complying with NEMA WC 5 or 7, stranded conductor for 
No. 10 AWG and smaller as well as stranded for No. 8 AWG and larger. 

D. Conductor Insulation Types: Type XHHW or XHHW-2 or THHN/THWN as specified 
complying with NEMA WC 5 or 7. 

2.03 CONNECTORS AND SPLICES 

A. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, 
type, and class for application and service indicated. Note: Split-bolt connectors are NOT 
permitted for use on this project. Utilize compression type connectors for all terminations 
and splices. Spring-nut connectors may be utilized for branch circuit terminations / splices 
on wire sizes # 10 AWG and smaller. 

B. Solderless Pressure Connectors: 

1. Burndy  
2. Thomas & Betts 

C. Compression Connectors: 

1. Burndy  
2. Thomas & Betts 

D. Multilug: 

1. Burndy 
2. Thomas & Betts 
3. Ilsco 

E. Tape: Low voltage tape to be as manufactured by 3M, 33 plus. 
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F. Low Voltage Motor Termination / Insulation Kits: Utilize lug connectors, insulated by 
means of Raychem Corporation, RVC Series pre-manufactured “roll-on” type insulation 
kits; voltage rating as required by the installation. 

2.04 METAL CLAD CABLE, TYPE MC 

A. Manufacturers:   

1. General Cable Co. Model 
2. Okonite 
3. Southwire 
4. Or Equal 

B. Conductor:  Copper. 

C. Insulation Voltage Rating:  600 volts, Type XHHW or XHHW-2  

D. Insulation Temperature Rating:  75 or 90 degrees C; applied at the 75 degree C ampacity 
rating. 

E. Insulation Material:  Thermosetting. 

F. Armor Material:  Steel. 

G. Armor Design:  Corrugated tube. 

H. Jacket:  PVC, Where required or otherwise indicated. 

2.05 TRAY CABLE, TYPE TC 

A. General: 

1. Conductor:  Copper. 
2. Insulation Temperature Rating:  75 or 90 degrees C, applied at the 75 degree C 

ampacity rating. 

B. Low Voltage Power and (Non-Shielded) Control Cable: (120 volt AC Systems) 

1. Manufacturers: 
a. Aetna, Spec 6-15 
b. Alpha 
c. Standard Wire and Cable  

2. Description: NFPA 70, XHHW-2, (THHN - THWN not permitted.), Type TC with 
identified equipment grounding conductor, suitable for use in damp locations. 

3. Conductor: Copper, multi conductor cable, 7/C #14 minimum, unless quantity of 
conductors is otherwise indicated on the Drawings, copper (ASTM B-3) Class B 
stranded, with outer PVC jacket. 

4. Insulation Voltage Rating: 600 volts, XLP. 
5. Use: As indicated on the Drawings for 120 AC equipment connection.  
6. Special Use: Where non-shielded control / status cable is identification the 

Drawings, utilize this cable type but with #14 AWG conductors, quantity as 
required. 
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C. Shielded Control Cable: (Instrumentation System) 

1. Manufacturers: 
a. Aetna, Spec 6-25 
b. Belden 
c. Alpha 
d. West Penn 
e. Standard Wire and Cable 

2. Description: NFPA 70, XHHW-2, Type TC 
3. Conductor: Copper, 8/C #16, tinned copper, 100% shielded with outer PVC jacket. 

(6/C - limit switch wiring; 2/C - Spare) 
4. Insulation Voltage Rating: 600 volts 
5. Use: Valve limit switch wiring and as otherwise specified or indicated. 

D. Analog Instrumentation Cable: 

1. Manufacturers: 
a. Belden #9342 
b. Alpha #7616/2 (tinned copper) 
c. West Penn 
d. Standard Wire and Cable 

2. Description: NEC TC-TFFN; UL Standard 1277, Type TC. 
3. Conductor: Copper, 2/C #16 tinned copper, shielded with #16 AWG stranded 

tinned copper drain wire; outer PVC jacket. 
4. Insulation Voltage Rating: 600 volts 
5. Use: Instrumentation signal wiring. 

2.06 CORDS AND CAPS 

A. Manufacturers: 

1. American Wire & Cable  
2. Rome  
3. Triangle (Royal Products) 

B. Attachment Plug Construction:  Conform to NEMA WD 1. 

C. Configuration:  NEMA WD 6; match receptacle configuration at outlet provided for 
equipment. 

D. Cord Construction:  NFPA 70, Type SO multi-conductor flexible cord with identified 
equipment grounding conductor, suitable for use in damp locations. 

E. Size:  Suitable for connected load of equipment, length of cord, and rating of branch 
circuit overcurrent protection. 

PART 3 - EXECUTION 

3.01 CONDUCTOR AND INSULATION APPLICATIONS 

A. Exposed and Concealed (in raceway) Feeders:  As noted on drawings.  Otherwise, type 
XHHW or XHHW-2, single conductors in raceway only. 
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B. Exposed (in cabletray) Feeders:  Armored cable, Tray Cable, Type TC as indicated on 
the Drawings or required for the specific application. 

C. Feeders and Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and in 
Underground Ductbanks:  Type XHHW or XHHW-2, single conductors in raceway. 

D. Exposed and Concealed Branch Circuits Located within the Building: Type THHN-THWN, 
single conductors in raceway. 

E. Class 1 Control Circuits:  Type THHN-THWN, in raceway. 

F. Class 2 Control Circuits: Power-limited cable, concealed in raceways routed through 
building finishes and /or by means of Power-limited tray cable, in cable tray. 

G. Fire Alarm Circuits: Power-limited, fire-protective, signaling circuit cable. 

H. Cord Drops and Portable Appliance Connections:  Type SO, hard service cord. 

3.02 INSTALLATION 

A. Completely and thoroughly swab raceway before installing wire. 

B. Route wire and cable to meet Project conditions. 

C. Install wire and cable in accordance with NECA "Standard of Installation." 

D. Neatly train and lace wiring inside boxes, equipment, and panelboards. 

E. Conceal cables in finished walls, ceilings, and floors, wherever possible and unless 
otherwise indicated. Where the Contractor proposes to utilize surface metal raceway, 
obtain written permission from the Owner prior to installation. 

F. Use manufacturer-approved pulling compound or lubricant where necessary; compound 
used must not deteriorate conductor or insulation.  Do not exceed manufacturer's 
recommended maximum pulling tensions and sidewall pressure values. 

G. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips 
that will not damage cables or raceway. 

H. Install exposed cables parallel and perpendicular to surfaces of exposed structural 
members, and follow surface contours where possible. 

I. Support cables in accordance with the provisions of Division 26 Section 26 05 29 and as 
required by the National Electrical Code.  

J. Seal around cables penetrating fire-rated elements according to Division 7 Section    07 
84 13, Through-Penetration and Firestop Systems. 

K. Identify according to Division 26, Section 26 05 53, Electrical Identification. Identify each 
conductor with its circuit number or other designation indicated. 

L. Color-code conductors and cables in accordance with Article 3.4 this Section. 

M. The voltage drop at the end of any circuit shall not exceed 3% of the normal line voltage 
under full load. 
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N. Balance circuits across the phase wires of the branch and distribution panels. 

O. Conductors shall be continuous from outlet to outlet; splice only within outlet or junction 
boxes. 

3.03 CONNECTIONS 

A. Tighten electrical connectors and terminals according to manufacturer's published 
torque-tightening values.  If manufacturer's torque values are not indicated, use those 
specified in UL 486A and UL 486B. 

B. Make splices and taps that are compatible with conductor material and that possess 
equivalent or better mechanical strength and insulation ratings than un-spliced 
conductors. 

C. Wiring at Outlets:  Install conductor at each outlet, with a minimum of 6 inches of slack. 

D. Clean conductor surfaces before installing lugs and connectors. 

E. Make splices, taps, and terminations to carry full ampacity of conductors with no 
perceptible temperature rise. 

F. Tape uninsulated conductors and connectors with electrical tape to 150 percent of 
insulation rating of conductor. 

G. Utilize pre-manufactured insulated splice covers and terminations as previously specified, 
installed in accordance with the manufacturers installation instructions. Where otherwise 
applicable, insulate uninsulated conductors and connectors with electrical tape to 150 
percent of insulation rating of conductor.  

H. Install lug connectors for copper conductor on conductors #6 AWG and larger.  Splices 
and taps to utilize UL Listed and Labeled compression type splice kits. 

I. Install solderless pressure connectors with insulating covers for copper conductor splices 
and taps, 8 AWG and smaller. 

J. Install insulated spring wire connectors with plastic caps for copper conductor splices and 
taps, 10 AWG and smaller. 

K. Install stranded conductors for feeder and branch wiring.  Install crimp-on fork or ring 
terminals for device terminations.  Do not place bare stranded conductors directly under 
screws. 

L. Make electrical connections in accordance with equipment manufacturer's instructions. 

M. Connect heat producing equipment using wire and cable with insulation suitable for 
temperatures encountered. 

N. Install terminal block jumpers to complete equipment wiring requirements. 

O. Install suitable strain-relief clamps and fittings for cord connections at outlet boxes and 
equipment connection boxes. 
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3.04 WIRE COLOR 

A. General: 

1. For wire sizes 10 AWG and smaller, install wire colors in accordance with the 
requirements of Section 26 05 53. 

2. For wire sizes 8 AWG and larger, identify wire with colored tape at terminals, 
splices and boxes in accordance with the requirements of Section 26 05 53.  

3. Neutral Conductors: Color code in accordance with the requirements of Section 
16195. When two or more neutrals are located in one conduit, individually identify 
each with proper circuit number. 

4. Branch Circuit Conductors: Install three or four wire home runs with each phase 
uniquely color coded. Do not gang branch circuits associated with “clean power” / 
electronic equipment circuits; maintain use of individual neutral conductor with 
each branch circuit installed. 

5. Feeder Circuit Conductors: Uniquely color code each phase with the appropriate 
color coded tape at both ends and visible points including junction boxes. 

6. Ground Conductors: 

a. For 6 AWG and smaller utilize wire with insulation color coded in accordance 
with the requirements of Section 26 05 53. 

b. For 4 AWG and larger: Identify with green tape at both ends and visible 
points including junction boxes. 

7. Isolated (insulated) Ground Conductors: (where applicable) 

a. For 6 AWG and smaller utilize wire with insulation color coded in accordance 
with the requirements of Section 16195. 

b. For 4 AWG and larger:  Identify with green and yellow tape at both ends and 
visible points including junction boxes. 

3.05 FIELD QUALITY CONTROL 

A. Testing:  Engage a qualified NETA Certified testing agency to perform the following field 
quality-control testing. After installing conductors and cables and before electrical circuitry 
has been energized, test for compliance with requirements. 

1. Perform each electrical test in accordance with NETA ATS, except Section 4. 
Perform visual and mechanical inspections as stated in NETA ATS, Section 7.3.1.  
Certify compliance with test parameters. 

2. Test Reports:  Prepare a written report to record the following: 
3. Document all Test procedures used and submit to the Architect for review. 
4. Verify that all Test results comply with the stated requirements and criteria. 
5. Test results that do not comply with requirements shall be reported and corrective 

action taken shall be documented. Re-test to achieve compliance with the 
requirements outlined by these Documents. 

END OF SECTION 
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SECTION 26 05 53 ELECTRICAL IDENTIFICATION 

PART 1 - GENERAL 

1.01 SECTION INCLUDES 

A. Nameplates and labels. 

B. Wire and cable markers. 

C. Conduit markers. 

1.02 RELATED SECTIONS 

A. Section 26 05 00 - General Requirements - Electrical 

1.03 REFERENCES 

A. Section 01 60 00 – Product Requirements. 

B. NFPA 70 - National Electrical Code, Latest Edition. 

1.04 SUBMITTALS FOR REVIEW 

A. Section 01 33 00 - Submittals:  Procedures for submittals. 

B. Product Data:  Provide catalog data for nameplates, labels, and markers. 

1.05 REGULATORY REQUIREMENTS 

A. Conform to requirements of NFPA 70. 

B. Conform to requirements of OSHA. 

PART 2 - PRODUCTS 

2.01 NAMEPLATES AND LABELS 

A. Nameplates:  Engraved three-layer laminated plastic, black letters on white background. 

B. Locations: 

1. Each electrical distribution and control equipment enclosure. 
2. Communication cabinets. 
3. Motor starters, controllers, safety switches. 
4. Control stations and control panels. 
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C. Letter Size: 

1. 1/8-inch letters for identifying individual equipment and loads. 
2. 1/4-inch letters for identifying grouped equipment and loads. 
3. 1/2-inch letters for identifying power distribution equipment such as motor control 

centers, panelboards, main distribution switchboard and transformers. 

D. Labels:  Embossed adhesive tape, with 3/16-inch white letters on black background.  Use 
only for identification of individual wall switches, receptacles, and control device stations. 

2.02 WIRE MARKERS 

A. Manufacturers: 

1. Brady  
2. Seton  
3. LEM  
4. Panduit 

B. Description: Tubing/sleeve type wire marker system. Identification labeling shall utilize 
sleeve identification labeling system with numbers (and/or letters) permanently printed 
using HEAT TRANSFER technology. Dot Matrix type print on vinyl sleeves is NOT 
considered acceptable.  

C. Locations: In general, each conductor or cable required to be labeled shall be identified in 
every panelboard gutter space, pull box, and at the load connection termination. Control 
and instrumentation cabling to be identified in each device enclosure; control station, 
wiring termination cabinet and at main (or auxiliary) control panels. Telecommunication / 
Data wiring shall be labeled as outlined in Section 16711 of these Specifications. 

D. Legend: 

1. Power and Lighting Circuits:  Branch circuit or feeder number indicated. 
2. Control Circuits:  Control wire number indicated on schematic and interconnection 

diagrams. All control wiring shall be tagged with a legible permanent coded wire 
marking sleeve.  Sleeves shall be white PVC tubing with machine printed black 
marking.  Markings shall be in accordance with the wire numbers shown on the 
control wiring diagrams.  All I/O wiring shall be labeled. The process con troller’s 
address shall be included in the wire identification tag.  

2.03 WIRING COLOR CODE 

A. All wiring shall conform to the following color code: 
 480/277 Volts 208/120 Volts 240/120 Volts 
Phase 3 Ph, 4 W Sys. 3 Ph, 4 W Sys. 1 Ph, 3 W Sys. 

A Brown Black Black 
B Orange Red ------- 
C Yellow Blue Red 

Neutral Gray White White 
Equip. Ground Green Green Green 

SPECIAL NOTE: Panel “1B” is a 240/120V, 3Ph, 4-Wire ‘High-Leg’ configured unit and 
requires that the all conductors connected to the B-Phase be color coded ORANGE.  
Use phase tape or other means as identified in specification section 16120 – Low 
Voltage Conductors. 
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B. Control Wire:  120 Vac - Red Stripe 
   - Yellow Stripe (Externally Powered) 
  24 V or 48 Vdc  - Purple 

C. Isolated Ground:  Green with yellow tracer stripe 

D. Factory apply color the entire length of the conductors, except that field applied color 
coding methods may be used in lieu of factory coded wire for sizes larger than No. 10 
AWG. 

2.04 UNDERGROUND WARNING TAPE 

A. Manufacturers: 

1. Brady  
2. Seton  
3. LEM  
4. Panduit 

B. Description:  4-inch wide plastic tape, detectable type, colored red with suitable warning 
legend describing buried electrical lines. 

C. Location:  Along length of each underground conduit.  Install tape six (6) inches below 
finished grade. 

2.05 PANELBOARD SCHEDULES 

A. Upon completion of the installation of each Panelboard’s circuiting, provide an updated 
panel schedule of all new and existing circuits.  Insert schedule into clear plastic 
protective sleeve and install designated location of panelboard door.   

PART 3 - EXECUTION 

3.01 PREPARATION 

A. Degrease and clean surfaces to receive nameplates and labels. 

3.02 INSTALLATION 

A. Section 01300 - Quality Control:  Manufacturer's instructions. 

B. Install nameplate and label parallel to equipment lines. 

C. Secure nameplate to equipment front using rivets. 

D. Secure nameplate to inside surface of door on panelboard that is recessed in finished 
locations. 

E. All control wiring shall be tagged at each end in motor control center and at each control 
panels with a legible permanent coded wire marking sleeve. Accessible locations 
between the end terminations shall also be provided with wire tagging identification 
labels. 
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F. Provide wiring label on all control, instrumentation, telecommunications/data and other 
wire and cable as indicated in these Documents. Sleeve type identification label to be 
placed on wire or cable in such a manner as it is readable within the enclosure. Do not 
heat shrink labels to the cable, but rather choose a tube size, which closely matches the 
conductor or jacket overall diameter. Apply labels to conductor or cable prior to 
installation of termination devices.  

G. Identify underground conduits using one underground warning tape per trench at 3 
inches below finished grade. 

END OF SECTION 
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SECTION 26 50 00 LIGHTING FIXTURES AND EMERGENCY LIGHTING UNITS 

PART 1 -  GENERAL 

1.01 SECTION INCLUDES 

A. Lighting Fixtures and Accessories. 

B. Emergency lighting units. 

C. Exit signs. 

D. Ballasts and Lamps. 

1.02 RELATED SECTIONS 

A. Section 26 05 00 - General Requirements 

1.03 REFERENCES 

A. ANSI C78.379 - Electric Lamps - Incandescent and High-Intensity Discharge Reflector 
Lamps - Classification of Beam Patterns. 

B. ANSI C82.** - Ballasts for Fluorescent Lamps - Specifications. 

C. ANSI C82.4 - Ballasts for High-Intensity Discharge and Low Pressure Sodium Lamps 
(Multiple Supply Type). 

D. NEMA WD 6 - Wiring Devices-Dimensional Requirements. 

E. NFPA 70 - National Electrical Code, Latest Edition. 

F. NFPA 101 - Life Safety Code. 

1.04 SUBMITTALS FOR REVIEW 

A. Section 01 33 00 - Submittals:  Procedures for submittals. 

B. Shop Drawings:  Indicate dimensions and components for each luminaire that is not a 
standard product of the manufacturer. 

C. Product Data:  Provide dimensions, ratings, and performance data. 

1.05 SUBMITTALS FOR INFORMATION 

A. Section 01 33 00 - Submittals:  Submittals for information. 

B. Submit manufacturer's installation instructions.  Indicate application conditions and 
limitations of use stipulated by Product testing agency specified under Regulatory 
Requirements.  Include instructions for storage, handling, protection, examination, 
preparation, and installation of Product. 
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1.06 QUALIFICATIONS 

A. Manufacturer:  Company specializing in manufacturing the Products specified in this 
section with minimum three years documented experience. 

1.07 REGULATORY REQUIREMENTS 

A. Conform to requirements of NFPA 70. 

B. Conform to requirements of NFPA 101. 

C. Products:  Listed and classified by Underwriters Laboratories, Inc. or testing firm 
acceptable to the authority having jurisdiction as suitable for the purpose specified and 
indicated. 

1.08 EXTRA PRODUCTS 

A. Section 00 65 00 - Project Closeout. 

B. Furnish two of each plastic lens type. 

C. Furnish two replacement lamps for each lamp type and twenty-four fluorescent lamps. 

D. Furnish two of each ballast type. 

PART 2 -  PRODUCTS 

2.01 LIGHTING FIXTURES  

A. Furnish Products as scheduled on the Drawings.   

2.02 FLUORESCENT BALLASTS 

A. Acceptable Manufacturers: 

1. MagneTek - Triad B***HP Series; *** lamp quantity and voltage as outlined on the 
Lighting Fixture Schedule. 

2. Jefferson 
3. Universal 
4. Or Equal 

B. Description: Electronic Type; ANSI C82.11 & C62.4, UL Listed, high power factor, full 
light output type suitable for use with the rapid start lamps specified and as outlined on 
the Lighting Fixture Schedule. All ballasts shall meet FCC Part 18 (Class A) for EMI and 
RFI. Provide with five (5) year warranty from date of final acceptance of the installation. 

C. Voltage:  Match luminaire voltage. 

D. Source Quality Control: All ballasts are to meet the requirements of the National 
Appliance Energy Conservation Amendments, latest edition. In addition, ballasts shall be 
CBM certified as applicable. 
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2.03 HIGH INTENSITY DISCHARGE (HID) BALLASTS  

A. Description: High Pressure Sodium Vapor lamp ballast, ANSI C82.4, UL Listed, suitable 
for lamp specified.  Provide with in-line fuse installed in fixture. 

B. Description: Metal Halide lamp ballast, UL Listed, suitable for use with specified lamp and 
lighting fixture application by the ballast manufacturer AND approved by the lighting 
fixture manufacturer. Provide with in-line fuse installed in fixture. 

C. Voltage:  Match luminaire voltage. 

2.04 LAMPS 

A. Incandescent Lamp Manufacturers: 

1. Osram/Sylvania 
2. General Electric 
3. Philips 

B. Fluorescent Lamp Manufacturers: 

1. Osram/Sylvania 
2. General Electric 
3. Philips 

C. High Intensity Discharge (HID) Lamp Manufacturers: 

1. Osram/Sylvania 
2. General Electric 
3. Philips 

D. Lamp Types:   

1. As specified for luminaire.   
2. Fluorescent lamps shall be (Osram/Sylvania) T8, F032/841, 4100K, 85CRI, energy 

saver type, unless otherwise indicated or specified. 

PART 3 -  EXECUTION 

3.01 INSTALLATION 

A. Install suspended luminaires using pendants supported from swivel hangers.  Provide 
pendant length required to suspend luminaire at indicated height. 

B. Install surface mounted luminaires and exit signs plumb and adjust to align with building 
lines and with each other.  Secure to prevent movement. 

C. Install wall mounted luminaires at height as indicated; emergency lighting units and exit 
signs to be mounted 12" above doors or at 9'-0" ARR maximum. 
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D. Install recessed ceiling mounted luminaires independently from the ceiling; do not support 
utilizing the ceiling “Tees”. Fixtures to be suspended from the structural framing / building 
structure with independently installed supports (four total); wire or chain, one installed at 
each corner. 

E. Connect luminaires and emergency lighting units to branch circuit outlets provided under 
Section 16130. 

F. Make wiring connections to branch circuit using building wire with insulation suitable for 
temperature conditions within luminaire. 

G. Bond products and metal accessories to branch circuit equipment grounding conductor. 

H. Install specified lamps in each emergency lighting unit and luminaire. 

I. Contractor shall furnish supports for light fixtures. 

J. Light fixtures shall be supported with formed channels, angles, rods, clamps, washers, 
etc. of sufficient size and strength to support weight of fixtures from the building overhead 
structural members. 

K. The fixture manufacturer’s catalog numbers describing the various types of fixtures shall 
be used as a guide only and do not include all the required accessories or hardware that 
may be required for a complete installation.  The Contractor shall be responsible for 
furnishing, at no additional cost to the Owner, all the required accessories and hardware 
for a complete installation.  The Electrical Contractor shall consult the room finish 
schedule as to the type of ceiling construction.  He shall be responsible for ordering the 
proper fixtures with hardware for installation. 

L. Install accessories furnished with each luminaire. 

3.02 FIELD QUALITY CONTROL 

A. Section 01600 - Material and Equipment. 

B. Operate each luminaire after installation and connection.  Inspect for proper connection 
and operation. 

3.03 ADJUSTING 

A. Aim and adjust luminaires as indicated. 

3.04 CLEANING 

A. Clean electrical parts to remove conductive and deleterious materials. 

B. Remove dirt and debris from enclosures. 

C. Clean photometric control surfaces as recommended by manufacturer. 

D. Clean finishes and touch up damage. 

E. Demonstrate luminaire operation for minimum of two hours. 
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3.05 PROTECTION OF FINISHED WORK 

A. Relamp luminaires that have failed lamps at Substantial Completion. 

3.06 SCHEDULES 

END OF SECTION 

 

TYPE QTY MANUF. CATALOG NO. DESCRIPTION LAMP INFORMATION
WATTS TYPE VOLTS

SA-96-2 6 METALUX 2M-232A-120V-EB81 SURFACE MOUNTED 2' X 4' - 
2 LAMP FLUORESCENT 
FIXTURE W / PRISMATIC 
LENS APPROVED FOR 
DAMP LOCATIONS

(2) 32 F32T8 120V

SB-64-2 4 METALUX DIM-SS-232 SUSPENDED MOUNT 1' X '4 - 
2 LAMP INDUSTRIAL TYPE 
FLUORESCENT FIXTURE 
W ITH PAINTED BAKED 
WHITE ENAMEL FINISH

(2) 32 F32T8 120V

SC-70-1 9 HUBBELL DCP-R070S9 SURFACE MOUNTED 10" 
SQUARE EXTERIOR HPS 
CANOPY FIXTURE  
APPROVED FOR WET 
LOCATIONS

(1) 70 HPS70 120V

SD-26-1 14 HALO H285IC SURFACE MOUNTED 6" 
ROUND  RECESSED CAN 
FIXTURE  APPROVED FOR 
DAMP LOCATIONS

(1) 26 CFL 120V
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SECTION 31 11 00 CLEARING AND GRUBBING 

PART 1 -  GENERAL 

1.01 DESCRIPTION 

A. The Work of this section includes, but is not limited to: 

1. Clearing 
2. Grubbing 
3. Stripping and stockpiling topsoil 
4. Debris disposal 

B. Related Work specified elsewhere: 

1. Section 31 20 00 - Earthwork 
2. Section 31 23 17 - Trenching, Backfilling and Compacting 
3. Section 32 92 00 - Finish Grading and Seeding 

C. Definitions: 

1. Clearing is defined as the removal of trees, brush, down timber, rotten wood, rubbish, 
any other vegetation, and objectionable material at or above original ground elevation 
not designated to be saved; clearing also includes removal of fences, walls, guard 
posts, guard rail, signs, and other obstructions interfering with the proposed work. 

2. Grubbing is defined as the removal from below the surface of the natural ground of 
stumps, roots and stubs, brush, organic materials, and debris. 

1.02 JOB CONDITIONS 

A. The Contractor may clear all obstructions within the permanent and construction rights-of-
way or property except those specifically indicated on the Contract Drawings or specified to 
be saved or restored. 

B. Obstructions specifically designated to be saved or restored will be marked by the Designer. 

PART 2 -  PRODUCTS 

2.01 MATERIALS 

A. Temporary Fencing: 

1. Temporary fencing shall be 6 ft. high.  Fencing shall be firmly attached to posts placed 
on 6 ft. centers.  Posts shall have a 2 ft. depth of bury.  Temporary fence shall be 
made of flexible high density orange polyethylene for maximum visibility and strength, 
two-inch square mesh design, non-conducting, non-toxic, and resistant to acid and 
corrosion. 

B. Wood Tree Guards: 

1. Wood posts: 2 inches by 4 inches. 
2. Wood stringers: 2 inches by 2 inches. 
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C. Wrapping Materials: 

1. Burlap: AASHTO M182, Class 1 
2. Krinkle-kraft waterproof paper: 4 inches width 

D. Tree Wound Dressing: Antiseptic and waterproof, asphalt base. 

PART 3 -  EXECUTION 

3.01 PREPARATION 

A. Mark areas to be cleared, the areas to be grubbed, and items to be saved with stakes, flags, 
paint or plastic colored ribbon for the approval of the Designer. 

B. Protect benchmarks, utilities, existing trees, shrubs and other landscape features designated 
for preservation with temporary fencing or barricades satisfactory to the Designer. 

C. No material shall be stored or construction operation carried on within 4 feet of any tree to be 
saved or within the tree protection fencing. 

D. When a private enclosure fence encroaches on the work area, notify the property owner at 
least 5 days in advance of the clearing/grubbing operations to permit the owner to remove it, 
construct a supplemental fence, or make such other arrangements as may be necessary for 
security purposes; in failure of the property owner to reasonably proceed with the work 
required to secure his property, carefully remove the fence, in whole or in part, and neatly pile 
the materials onto the owner's property. 

3.02 UTILITY RELOCATIONS 

A. Inform utility companies, individuals and others owning or controlling facilities or structures 
within the limits of the work which have to be relocated, adjusted or reconstructed in sufficient 
time for the utility to organize and perform such work in conjunction with or in advance of the 
Contractor's operations. 

B. Comply with the provisions of Act 199. 

3.03 CLEARING 

A. Confine clearing to within the permanent and construction rights-of-way or property. 

B. Fell trees in a manner that will avoid damage to trees, shrubs, and other installations, which 
are to be retained. 

C. Where stumps are not required to be grubbed, flush-cut with ground elevation. 

3.04 GRUBBING 

A. Grub areas within the construction limits to remove roots and other objectionable material to 
a minimum depth of 8". 

B. Remove all stumps within the cleared areas except those designated to be saved as 
indicated on the plans. 
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3.05 STRIPPING AND STOCKPILING TOPSOIL 

A. Strip topsoil to whatever depth it may occur from areas to be excavated, filled, or graded and 
stockpile at a location approved by the Designer for use in finish grading. 

B. The topsoil is the property of the Owner and shall not be used as backfill.  Topsoil shall not 
be removed from the site unless otherwise authorized by Designer.  

C. Surplus topsoil shall become the property of the Contractor and shall not be used as backfill 
and removed from the project site. 

3.06 DEBRIS DISPOSAL 

A. Trees, logs, branches, brush, stumps, and other debris resulting from clearing and grubbing 
operations shall become the property of the Contractor and shall be legally disposed. 

B. Do not deposit or bury on the site debris resulting from the clearing and grubbing work. 

C. Debris may be burned on-site if local ordinances allow open-air burning, if required permits 
are obtained, and if burning operations are conducted in compliance with local ordinances 
and regulations. 

3.07 RESTORATION 

A. Repair all injuries to bark, trunk, limbs, and roots of remaining plants by properly dressing, 
cutting, tracing and painting, using approved arboricultural practices and materials. 

B. Replace trees, shrubs and plants designated to be saved which are permanently injured or 
die during the life of the Contract as a result of construction operations with like species 
acceptable to the project Owner. 

C. Remove protective fences, enclosures and guards upon the completion of the project. 

D. Restore guard posts, guide rail, signs and other interferences to the condition equal to that 
existing before construction operations. 

END OF SECTION 
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SECTION 31 20 00 EARTHWORK 

PART 1 -  GENERAL 

1.01 DESCRIPTION 

A. The Work Of This Section Includes, but is not limited to: 

1. Excavation and Backfill for Structures 
2. Dewatering 
3. Sheeting and Shoring 
4. Site Grading 

B. Trench excavation required by Plumbing, HVAC or Electrical Contractors and not required for 
placement of building foundations shall be performed by the Contractor in need of trench 
excavation.  

C. Related Work Specified Elsewhere: 

1. Section 31 23 17 - Trenching, Backfilling & Compacting 
2. Section 32 92 00 - Finish Grading and Seeding 

D. Definition: 

1. Geotechnical Engineer - An individual registered in the project state as a Professional 
Geotechnical Engineer or, if the project state has no such registration category, as a 
Professional Engineer trained and experienced in the application of earth sciences 
relating specifically to soils engineering. 

1.02 QUALITY ASSURANCE AND SPECIAL INSPECTION 

A. Special Inspection Services:   

1. A Geotechnical Engineer and qualified independent testing agency or agencies will be 
under Contract to Owner during construction of this project on a periodic basis for 
observation of earthwork activities and performance of in-place soil testing and 
laboratory testing of soil materials. 

B. Responsibilities and Duties of the Contractor: 

1. Contractor shall schedule and conduct a pre-construction meeting for all parties 
concerned with Special Inspection to reach agreement on all issues, scheduling, and 
procedures.  

2. The use of Special Inspection services shall in no way relieve the Contractor of its 
responsibility to furnish materials and construction in full compliance with the plans and 
specifications or to perform Quality Control measures. 

3. The Contractor shall provide quality control measures either directly or by retaining a 
qualified quality control agency (or agencies) to prepare work for inspection or testing 
by the Special Inspection Program. The Contractor?s quality control measures shall 
precede special inspection services. 
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4. To facilitate Special Inspection Services, the Contractor shall: 
a. Secure and deliver to the project site, without additional cost, representative 

samples of materials it proposes to use and which are required to be tested or 
inspected under the Special Inspection Program. 

b. Furnish such labor as is necessary to obtain and handle samples at the project 
or at other sources of material. 

c. Provide access to work areas and furnish such incidental labor, equipment, and 
assistance as is deemed necessary by the Special Inspection Agency. 

d. Provide 48 hours minimum advance notice of field activities requiring inspection 
or testing by the Special Inspection Agency. 

C. Authority and Limitations of Special Inspection Agency: 

1. Personnel representing the Special Inspection Agency will not act as foremen nor 
perform other duties for the Contractor. 

2. Work will be checked as it progresses, but failure to detect any defective work or 
materials shall not in any way prevent later rejection when such defect is discovered, 
nor shall it obligate the Owner or the Designer for final acceptance. 

3. The Special Inspection Agency is not authorized to revoke, alter, relax, enlarge, or 
release any requirements of the specifications, nor to approve or accept any portion of 
the work, unless designated otherwise by the Designer. 

4. The Special Inspection Agency shall report all test and inspection results to the 
Designer, the Owner and the Contractor immediately after they are performed. 

5. When it appears that any material furnished or work performed by the Contractor fails 
to fulfill contract requirements, the Special Inspection Agency shall report such 
deficiency to the Designer, the Owner and the Contractor. 

D. Contractor's Failure to Meet Contract Requirements: 

1. The Owner and the Designer reserve the right to reject any items, which do not meet 
the requirements of the plans and specifications and will require the contractor to 
replace these items and bear all expenses in connection with such replacements. 

2. The Contractor shall pay all costs incurred in providing additional testing and/or 
analysis (including architectural/engineering fees) required because of deficient test 
results or construction not in compliance with requirements of the Contract 
Documents. 

E. Testing Agency: Density testing shall be performed by an independent soils testing laboratory 
engaged and paid for by the Contractor and approved by the Designer. 

F. Referenced Standards: 

1. American Society for Testing and Materials (ASTM): 
a. D698 Test for Laboratory Compaction Characteristics of Soil Using 

Standard Effort 
b. D1556 Test for Density and Unit Weight of Soil in Place by the Sand Cone 

Method 
c. D2922 Test for Density of Soil and Soil Aggregate in Place by Nuclear 

Methods 
d. D5080 Test for Rapid Determination of Percent Compaction 

2. International Building Code (IBC) 

1.03 JOB CONDITIONS 

A. Classification of Excavation:  See Section 01 00 00 - General Requirements.  
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B. Classification of Excavation: All excavation, trenching, boring, jacking and tunneling work 
under this Contract shall be UNCLASSIFIED, and includes excavation and removal of all soil, 
rock, boulders, fill, and other materials encountered of whatever nature. 

C. Department of Environmental Protection Bureau of Land Recycling and Waste Management 
- Clean Fill Policy: 

1. See Department of Environmental Protection Bureau of Land Recycling and Waste 
Management Document No. 258-2182-773, Section 00 73 00.40 of these 
specifications. 

2. Imported Fill: The Contractor will perform environmental due diligence to determine 
whether imported fill is clean or regulated as specified in DEP Clean Fill Policy. The 
Contractor will manage the fill following the guidelines of the policy including the 
furnishing of any certifications, testing or permits that may be required. Testing that 
may be required shall be included in the General Contractor’s Base Bid. 

3. Exported Fill: The Contractor will perform environmental due diligence and testing to 
determine that the excavated material scheduled to be spoiled off site qualifies as 
clean fill under DEP Clean Fill Policy. Should materials be uncovered that are 
suspected of being other than clean fill, the General Contractor will immediately notify 
the Owner. Testing requirements shall be included in the General Contractor’s Base 
Bid. If evidence of release of regulated substance is found, material shall be disposed 
of as regulated fill and will be paid for by Change Order. 

D. This site may require borrow to provide proper balance of cut and fill for this site.  The 
Contractor shall provide in his Lump Sum Bid a balanced site; no additional payment will be 
made for any additional fill to be brought into the site nor will there be any additional payment 
made for excavation of unsuitable material or removal of excess and unsuitable material from 
the site. 

E. The locations shown for utility facilities are approximate.  Proceed with caution in the areas of 
utility facilities and expose them by hand or other excavation methods acceptable to the utility 
owner. 

F. Erect sheeting, shoring, and bracing as necessary for protection of persons, improvements, 
and excavations. 

G. Furnish and maintain barricades, signs and markings for excavated areas. 

H. Select and install a system of dewatering to accomplish groundwater control in excavations. 

I. Preserve, protect and maintain operable existing drainage ways, drains and sewers. 

PART 2 -  PRODUCTS 

2.01 MATERIALS - GENERAL 

A. On site or imported natural soils as approved by Designer. 

B. Load bearing fill is defined as earth fill or rock fill required for bearing loads imposed by 
structures or pavement subject to motor traffic and all earth materials necessary to raise the 
grade from an existing elevation or prepared foundation elevation to the finished elevation in 
a designated fill area which cannot tolerate settlement.  All load bearing fill and backfill shall 
be compacted to 98% of the standard proctor maximum dry density as determined by ASTM 
D698. 
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C. Nonbearing fill shall be free of roots, rock larger than 3" in size and building debris, capable of 
minimum compaction of 90% standard proctor density at optimum moisture content 
established for the soil material by ASTM D698. 

2.02 MATERIALS FOR BACKFILLING, LOAD BEARING FILLS OR EMBANKMENTS 

A. Well-graded soil aggregate mixture, consisting of inorganic on-site cut soils with rock 
fragments less than 3 inches nominal diameter and less than 20% by weight of the mass, 
less than 30% of particles finer than No. 200 sieve, liquid limits less than 50, and plasticity 
indices greater than 10.   

B. Total content of gravel or rock fragments larger than 1/2" shall not exceed 20% by weight of 
the mass. 

C. Backfill shall not contain topsoil, organic matter, debris, cinders, or frozen material. 

2.03 SELECT STONE FILL 

A. Compacted stone under slabs. 

B. Stone shall be a coarse aggregate material and shall comply with AASHTO #57. 

C. A minimum of 6" of select stone fill shall be provided beneath all structures that do not have 
pressure relief valves. 

2.04 SELECT GRANULAR MATERIAL 

A. Compacted in areas of over-excavation in load bearing areas. 

2.05 SOURCE OF MATERIALS 

A. Use materials for fill from this Contract if they meet the requirements specified herein.  If 
sufficient material meeting these requirements is not available from required excavation, 
obtain requisite material from other sources. 

B. Use only material, which has been approved as to quality, location of source and zone of 
placement in the fill. 

C. The Designer has the right to reject material at the job site by visual inspection, pending 
sampling and testing. 

2.06 EARTHWORK EQUIPMENT 

A. The Contractor shall submit a list of the compaction equipment to be utilized on the project 
and the recommendations of the equipment manufacturer as to the maximum lift thickness, 
which can be placed and the method of compaction to be used with this equipment to 
achieve the required compaction. 
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B. Lift Thickness Limitations: 

1. In no case shall maximum lift thickness placed exceed the maximum limits specified 
by the manufacturer's recommendations. 

2. However, if the equipment manufacturer's lift thickness recommendation is followed 
and the specified density is not obtained, the Contractor shall, at his own expense, 
remove, replace, and retest as many times as is required to obtain the specified 
density. 

PART 3 -  EXECUTION 

3.01 GENERAL CONDUCT OF THE WORK 

A. Temporary haul road(s) to be used by the Contractor shall be located in approved areas; the 
haul road(s) shall be freely drained and shall be maintained in good condition throughout the 
Contract period; measures shall be taken by the Contractor to control excessive dust caused 
by truck traffic during dry periods. 

B. The Contractor shall maintain and protect cut and filled areas at all times until final 
completion and acceptance of all work of the Contract; eroded areas shall be repaired and 
replaced by the Contractor in a satisfactory manner, with no additional payment to be made 
for this restoration work; the Contractor may be required to remove, at his own expense, any 
fill material placed outside of prescribed slope lines. 

C. The Contractor shall remove, from the Project site, debris of any kind resulting from or 
related to his operations and shall leave the premises in a condition satisfactory to the 
Owner. 

3.02 PREPARATION AND LAYOUT 

A. Establish and identify required lines, levels, contours and datum. 

B. Maintain bench marks, monuments and other reference points. 

C. Protect trees, shrubs, lawns and other features remaining as portion of final landscaping. 

D. Refer to Section 31 11 00 - Clearing and Grubbing. 

3.03 STRIPPING AND STOCKPILING TOPSOIL 

A. Strip topsoil to whatever depth it may occur from areas to be excavated, filled, or graded and 
stockpile at a location approved by the Owner's Representative for use in finish grading. 

B. The topsoil is the property of the Owner and shall not be used as backfill.  Topsoil shall not 
be removed from the site unless otherwise authorized by Designer.  

C. Surplus topsoil shall become the property of the Contractor and shall not be used as backfill 
and removed from the project site. 
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3.04 ROUGH GRADING 

A. Rough grade to uniform contours; form foundations for embankments and load bearing fills. 

B. Construct the finished subgrade to vary not more than 1" above or below the elevation 
shown. 

C. Rough grade to prevent ponding of water in any area; install temporary swales if necessary to 
improve surface drainage. 

D. Complete embankment slopes to vary not more than 6" from the slope line shown. 

E. In saturated areas indicating sponginess and instability during earth moving operations shall 
be excavated and prepared to receive acceptable fill materials as specified; material 
excavated due to unsuitability shall be removed from site. 

F. Excavated subsoil materials to be used for fill materials shall be approved by Designer; 
materials rejected by Designer shall be removed from the site. 

3.05 FOUNDATION PREPARATION OF NEW LOAD BEARING AREAS 

A. A load bearing area is defined as an area supporting loads of a structure or pavement area 
subject to motor traffic. 

B. After excavating to foundation subgrade elevation, the independent testing agency shall 
perform soil bearing tests, under the direction of the Geotechnical Engineer, to confirm 
bearing capacity of the subgrade meets or exceeds the minimum safe bearing capacity noted 
on the Contract Drawings.  If the subgrade does not meet the minimum safe bearing capacity 
noted on the Contract Drawings, the Designer will review and provide direction for change in 
the work.  Changes resulting in additional cost or time will be addressed in accordance with 
the General Conditions, Section 00 72 00. 

C. Proofrolling should be performed by a piece of heavy, rubber-tired equipment such as a 
loaded tri-axle dump truck.  The piece of equipment used for proofrolling should weigh at 
least 70,000 pounds, and should be operated with tire pressures of at least 60 pounds per 
square inch (psi).  The proofrolling equipment should traverse the subgrade at 2 to 3 miles 
per hour (the pace of a slow walk), making at least one pass in each direction.  Proofrolling 
should be observed by an experienced construction inspector or geotechnical engineer who 
can evaluate the suitability of the subgrade soils and direct the removal and replacement of 
any unsuitable soils; all soft spots or irregularities within the natural soil, disclosed as the 
proof-rolling progresses, shall be excavated to sound material and then backfilled or leveled 
to grade as hereinafter specified; Designer shall be so advised by Contractor that additional 
excavation is necessary to achieve satisfactory proof-rolling; additional excavation required 
will be paid for by Change Order.  Suitable backfill to replace unacceptable soil in load 
bearing areas shall be select granular material. 

D. If rock is exposed at design footing grades, the rock shall be over-cut one foot and replaced 
with select stone fill.  No additional payment will be made for this work. 

3.06 SHORING, SHEETING AND BRACING 

A. Install shoring, sheeting and bracing to comply with Federal, State and local code 
requirements.  Responsibility for the safety of the work, personnel and structures rests solely 
with the Contractor. 
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B. Carry the bottom of the support system to depth below the main excavation, adequate to 
prevent ground movement. 

C. Follow the excavation closely with sheeting and shoring placement. 

D. Perform excavation for the installation of sheeting carefully to minimize the formation of 
voids. 

E. If unstable material is encountered during excavation, take measures to contain it in place 
and prevent ground displacement. 

F. Have sufficient quantity of material on hand at all times for sheeting, shoring, bracing and 
other operations for the protection of the work and for use in case of accident or emergency. 

G. Leave sheeting and shoring in place as long as possible, compatible with the placing and 
compacting of backfill. 

3.07 EXCAVATION - GENERAL 

A. Excavate to the neat lines or setback lines for mixed face conditions and grades indicated on 
the Contract Drawings. 

B. Excavate in sequence and stages, which will not subject permanent or temporary structures, 
installations, or surfaces to unstable conditions. 

C. Excavate as required to provide sufficient working space to permit placing, inspection, and 
completion of the structures. 

D. Shape excavations accurately to the cross-sections and grades indicated. 

E. Support the sides of excavations as specified or required. 

F. Keep excavations free from water. 

G. Fill all openings and fractures in the excavation bottom and sides with cement grout to 
preclude potential development of soil piping and pinholes.  Obtain Designer written approval 
of the foundation excavation before placing any foundation stone bedding or construction 
concrete.  This additional work will be paid for by Change Order. 

H. The Contractor's failure to maintain dewatering operations for structure excavations shall not 
be a basis for payment for removal and replacement of unsuitable materials. 

I. Protect neat sawcut edges of existing slab when working within existing buildings. 

3.08 EXCAVATION WITHIN LOAD BEARING FILL AREAS 

A. After completion of the fill placement and compaction specified under this Specification the 
independent testing agency will perform test, under the direction of the Geotechnical 
Engineer, to confirm soil densities in compliance with these specifications and the Contract 
Drawings; if they do not, compaction and lab tests must be redone.  Receive approval of the 
Designer, and then footing excavation can begin. 
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B. Footing Inspections:  The Geotechnical Engineer and Independent Testing Agency shall 
inspect footing excavations for the building foundations; they shall verify, using Method ASTM 
D1556 or D2922, that specified compaction has been achieved to support the design and that 
no loose pockets exist beneath the bearing surfaces of the footing excavations. 

C. Backfilling: 

1. Any excavation (such as for utilities, walls, footings, etc.) done within the load bearing 
fill area shall be backfilled with load bearing fill material with placement and 
compaction as described in this Section. 

2. Where load bearing backfill is placed against walls, either (1) the difference in 
elevation of the top of the load bearing fill on either side of the wall shall not be allowed 
to exceed 1'-0" or (2) the wall shall be adequately braced. 

3. Backfill materials used in backfilling over foundation drainage system shall be 
inspected prior to placement and approved as being free of clay materials. 

3.09 TEST DRILLING 

A. Hole Locations: 

1. Locate test holes at each column position, at 20-foot intervals under all building 
bearing walls and tank walls, and at the center of each circular tank.  Fill holes with 
grout after drilling is complete. 

B. Rock Subgrade: 

1. Where subgrade is rock, drill 2"-diameter test holes, five feet below subgrade, and 
record rate of penetration to check for subsurface cavities in rock. 

C. Soil Subgrade: 

1. Where subgrade is soil, drill 2"-diameter test holes, ten feet below subgrade, and 
record rate of penetration to check for subsurface cavities or other openings in soil.  If 
rock is encountered before ten feet of depth below subgrade is attained, drill test hole 
five feet into rock as specified for rock subgrade. 

D. Cavities or other openings encountered during test drilling shall be reported to the Owner 
immediately and before placement of fill, structural concrete or earth backfill is started. 

3.10 BACKFILLING STRUCTURES 

A. Do not commence backfilling around any structure until such structure has been examined 
and approved by the Designer. 

B. Do not place backfill until the requirements for concrete curing and waterproofing have been 
complied with and, if required, test cylinders for the particular structure indicate that the 
concrete has attained the compressive strength specified. 

C. When backfilling against structures and where applicable, place backfill material in equal lifts 
and to similar elevations on opposite sides of structures in order to equalize opposing 
horizontal pressures.  Place material in uniform increments over fill area. 

D. Protect structures from damage by construction activity, equipment, and vehicles.  Repair or 
replace damaged structures to the satisfaction of the Owner. 
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3.11 DISPOSAL OF EXCAVATED MATERIAL 

A. Surplus excavated materials shall become the property of the Contractor and be removed 
from the project site. 

B. Surplus excavated materials shall be deposited on the Owner's property as directed. 

C. Excavated material remaining after completion of backfilling shall remain the property of the 
Owner, and be placed, compacted and vegetative cover established (seed/mulch/fertilizer) at 
location on site selected by the Owner. 

3.12 EMBANKMENT AND FILLS 

A. Do not place fill on any part of the embankment foundation until such areas have been 
examined and approved. 

B. Do not place fill on frozen surface. 

C. Place embankment fill in layers of uniform thickness for entire width so that each layer can be 
uniformly compacted. 

D. Avoid accumulation of large pieces of material at one location; fill voids and interstices with 
fine materials. 

E. Compact embankment materials of fills within 5 feet of structures using lightweight 
compactors; do not overstress the structures. 

F. Construct the finished subgrade to vary not more than 1/2 inch above or 1 inch below the 
elevation shown; complete embankment slopes to vary not more than 6 inches from the 
slope line shown. 

G. Place fill material over the fill areas and spread in loose horizontal layers, not exceeding 
equipment manufacturer's recommended uncompacted thickness; cobble size rock 
fragments may be placed in the lower three feet in areas where the fill is greater than eight 
feet; all rock shall have interstices filled with smaller rock sizes; work fill material in a direction 
parallel to the long axis of the fill section unless otherwise approved by the Designer; the 
gradation and distribution of fill material shall be such that the area will be free from lenses, 
pockets, and layers of material differing substantially in texture or gradation from surrounding 
material; after spreading, harrow fill material if necessary to break up large pieces and blend 
materials. 

H. Where compacted fill is to be placed on a slope, bench the slope in horizontal and vertical 
faces of such width and depth as to provide adequate keying of the fill into the slope; in 
places where the movement of large equipment is restricted, place fill material in maximum 
4" layers and compact with smaller vibratory rollers or power tampers; take particular care to 
thoroughly compact in areas where fill is placed against exposed bedrock. 
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I. Density Testing: 

1. Under the direction of the Contractor’s testing agency shall conduct density tests at 
locations as follows during backfilling operations: 
a. Paved and Building Slab Areas:  At subgrade and at each compacted fill and 

backfill layer, at least one (1) test for every 2000 sq. ft. or less of paved area or 
building slab, but in no case fewer than 3 tests. 

b. Foundation Wall Backfill:  At each compacted backfill layer, at least one (1) test 
for each 100 feet or less of wall length, but no fewer than 2 tests? 

2. Determine density by ASTM D1556 or ASTM D2922. 

3.13 MOISTURE CONTROL 

A. Control moisture content of fill materials to +2 percent of the optimum moisture content as 
determined by ASTM D698; material that is too wet may be spread and scarified on the fill 
surface and permitted to dry, until the moisture content is within specified limits; when fill 
material is too dry, sprinkle each layer of the fill and work moisture into the material until a 
uniform distribution within the specified limits is obtained; if, in the opinion of the Designer, 
the top surface of a partial fill section becomes too dry to permit a suitable bond, scarify 
loosen the dried surface, dampen the loosened material and compact the moistened 
material. 

B. Keep the top plane of load bearing fill areas under construction sloped for drainage; when 
rain or inclement weather is expected, flat roll the top of embankment to seal it. 

3.14 SURFACE DRAINAGE 

A. Intercept and divert surface drainage away from the excavation by the use of dikes, curb 
walls, ditches, pipes, sumps or other means. 

B. Design surface drainage systems so that they do not cause erosion on or off the site, or 
cause unwanted flow of water. 

C. Remove the surface drainage system when no longer required. 

D. Remove debris and restore the site or sites to original condition. 

3.15 DRAINAGE AND DEWATERING OF EXCAVATED AREAS 

A. Provide and maintain ditches to collect surface water and seepage which may enter the 
excavations and divert. 

B. Install a dewatering system to keep excavations dry and free of water. 

C. Maintain water level below subgrade until concrete work or backfill, or both, have been 
completed to offset uplift pressures. 

D. Dispose of precipitation and subsurface water clear of the work.  Provide necessary sediment 
and erosion control plan requirements. 

E. During dewatering operations, water discharged to a watercourse must be clear and free of 
silt, mud and other deleterious materials. Construct and maintain settling ponds to prevent 
stream degradation. Comply with the requirements for dewatering or discharging to a 
watercourse as required by Federal, State or local codes. 
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F. Backfill drainage ditches, sumps, and settling basins when no longer required with granular 
material or other material as approved by the Designer. 

3.16 FINISHING 

A. On completion of the work, clean ditches and channels and finish the site in a neat and 
presentable condition.  Slope areas to provide positive drainage. 

B. Place topsoil and seed all areas disturbed by construction as specified in Section 32 92 00, 
Finish Grading and Seeding, unless otherwise indicated. 

3.17 PLACEMENT OF PERVIOUS MATERIAL - STONE UNDER SLAB 

A. Install geotextile fabric over subgrade or compacted select granular material fill prior to 
placement of select stone material; install according to manufacturer's instructions. 

B. Grade select stone material smooth and even, free of voids, compacted, and to required 
thickness and elevation; provide final grades within a tolerance of 1/2" when tested with a 10-
foot straightedge.  No equipment shall drive directly on top of the geotextile material. 

C. Compaction shall continue until all compaction marks are eliminated and the course is 
thoroughly and properly compacted. 

END OF SECTION 
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SECTION 31 23 17 TRENCHING, BACKFILLING AND COMPACTING 

PART 1 -  GENERAL 

1.01 DESCRIPTION 

A. The Work of This Section Includes, but is not limited to: 

1. Trench excavation, backfill and compaction  
2. Support of excavation  
3. Pipe bedding requirements and electrical conduit bedding requirements  
4. Control of excavated material  
5. Restoration of unpaved surfaces 

B. Related Work Specified Elsewhere: 

1. Section 31 11 00 - Clearing and Grubbing 
2. Section 31 20 00 - Earthwork 
3. Section 32 92 00 - Finish Grading and Seeding 
4. Section 33 05 23 - Boring, Jacking, Tunneling 

C. Applicable Standard Details: 

1. 5001A Select Material Stone Backfill Pay Quantities 
2. 5006 Pipe Bedding Pay Quantities, Type II 
3. 5006A Pipe Bedding Pay Quantities, Type III 
4. 5010A Payment Limits, Excavation, Backfill & Restoration of Unpaved Surfaces 
5. 5015 Trench Width Detail for Payment of Contingent Items  
6. 5176B R.C. Pipe Load Table 
7. 5177 Pipe Bedding Details 
8. 5178A Pipe Trench Detail 
9. 5195 Thrust Block for Vertical Bends 
10. 5196 Thrust Block for Bends, Tees, and Caps 

1.02 QUALITY ASSURANCE 

A. Testing Agency:  Density testing shall be performed by an independent soils testing 
laboratory engaged and paid for by the Contractor and approved by the Designer. 

B. Referenced Standards: 

1. American Society for Testing and Materials (ASTM): 
a. D698 Test for Laboratory Compaction Characteristics of Soil Using 

Standard Effort 
b. D1556 Test for Density and Unit Weight of Soil in Place by the Sand Cone 

Method 
c. D2922 Test for Density of Soil and Soil Aggregate in Place by Nuclear 

Methods 
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C. Density Testing: 

1. Conduct a minimum of two (2) density tests per pipeline or conduit.  Conduct one (1) 
test in the lower half of the trench and one (1) test in the upper half of the trench at 
locations as directed by the Designer during backfilling operations.  If any test fails, the 
Contractor shall take remedial steps to correct the compaction and rerun the test until 
compliance with the density requirements are shown.  A density test that fails does not 
count toward the number of tests to be taken.  The cost of the initial test and any 
required retesting is the responsibility of the Contractor. 

2. Determine density by ASTM D1556 or ASTM D2922. 

1.03 JOB CONDITIONS 

A. Classification of Excavation:  See Section 01 00 00 - General Requirements. 

B. Classification of Excavation: All excavation, trenching, boring, jacking and tunneling work 
under this Contract shall be UNCLASSIFIED, and includes excavation and removal of all soil, 
rock, boulders, fill, and other materials encountered of whatever nature. 

C. Protection of Existing Utilities and Structures: 

1. Take all precautions and utilize all facilities required to protect existing utilities and 
structures.  Advise each Utility at least 3 working days in advance of intent to excavate, 
do demolition work or use explosives and give the location of the job site.  Request 
cooperative steps of the Utility and suggestions for procedures to avoid damage to its 
lines. 

2. Advise each person in physical control of powered equipment or explosives used in 
excavation or demolition work of the type and location of utility lines at the job site, the 
Utility assistance to expect, and procedures to follow to prevent damage. 

3. Immediately report to the Utility and the Designer any break, leak or other damage to 
the lines or protective coatings made or discovered during the work and immediately 
alert the occupants of premises of any emergency created or discovered. 

4. Allow free access to Utility personnel at all times for purposes of maintenance, repair 
and inspection. 

D. Department of Environmental Protection Bureau of Land Recycling and Waste Management 
- Clean Fill Policy: 

1. See Department of Environmental Protection Bureau of Land Recycling and Waste 
Management Document No. 258-2182-773, Section 00 73 00.40 of these 
specifications. 

2. Imported Fill: The Contractor will perform environmental due diligence to determine 
whether imported fill is clean or regulated as specified in DEP Clean Fill Policy. The 
Contractor will manage the fill following the guidelines of the policy including the 
furnishing of any certifications, testing or permits that may be required. Testing that 
may be required shall be included in the General Contractor’s Base Bid. 

3. Exported Fill: The Contractor will perform environmental due diligence and testing to 
determine that the excavated material scheduled to be spoiled off site qualifies as 
clean fill under DEP Clean Fill Policy. Should materials be uncovered that are 
suspected of being other than clean fill, the General Contractor will immediately notify 
the Owner. Testing requirements shall be included in the General Contractor?s Base 
Bid. If evidence of release of regulated substance is found, material shall be disposed 
of as regulated fill and will be paid for by Change Order. 
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PART 2 -  PRODUCTS 

2.01 PIPE OR CONDUIT/DUCTBANK BEDDING MATERIAL 

A. Type II, Type III, and Type IV Pipe Bedding Material:  Crushed stone or gravel aggregate 
conforming to AASHTO No. 

B. Type IV Conduit/duct Bank Bedding Material:  Screenings. 

2.02 BACKFILL MATERIAL 

A. Select Granular Material Backfill:  Crushed stone or gravel aggregate conforming to Select 
Granular Material (2 RC), Section 703.3, Publication 408/2007 Specifications. 

B. Suitable Backfill Material: 

1. From top of pipe or conduit bedding material to 24 inches over top of pipe or conduit: 
a. Material excavated from the trench if free of stones larger than 2 inches in size 

and free of wet, frozen, or organic materials. 
2. From 24 inches above pipe or conduit to subgrade elevation: 

a. Material excavated from the trench if free of stones larger than 8 inches in size 
and free of wet, frozen, or organic materials. 

C. Unsuitable Backfill Material:  Where the Designer deems backfill material to be unsuitable 
and rejects all or part thereof due to conditions prevailing at the time of construction, remove 
the unsuitable material and replace with select material stone backfill as specified in 
paragraph 2.2.A or suitable foreign backfill material. 

2.03 DETECTABLE UNDERGROUND UTILITY MARKING TAPE 

A. Tape shall consist of a minimum 5-mil (0.005 inch) overall thickness, with no less than a 35 
gauge (0.00035 inch) solid aluminum foil core.  The foil must be visible from BOTH sides.  
The layers shall be laminated together with the extrusion lamination process, not adhesives.  
Further, there shall be NO inks or printing extending to the edges of the tape.  The adhesive 
will NOT contain any dilutants, pigments or contaminants and is specially formulated to resist 
degradation by elements normally encountered in the soil.  All printing shall be encased to 
avoid ink rub-off. 

B. Test Data: 

Property Method Value 
Thickness ASTM D2103 5.0 mils 
Tensile strength ASTM D 882 25 lbs./inch 
  (5500 psi) 
Elongation ASTM D 882-88 <50% at break 
Printability ASTM D2578 >50 dynes/cm2 
Flexibility ASTM D 671-81 Pliable hand 
Inks Mfg. specs. Heat set Mylex 
Message repeat Mfg. specs. Every 20" 
Foil Mfg. specs. Dead soft/annealed 
Top Layer Mfg. specs. Virgin PET 
Bottom layer Mfg. specs. Virgin LDPE 
 
 

555



 
  Project Number BWO-3132-26(002) 501920 

MDOT – 3rd District – Holmes  31 23 17 - 4 Trenching, Backfilling and Compacting 

Property Method Value 
Adhesives Mfg. specs. >30%, solid 1.5#/R 
Bond strength Boiling H2O 
 @ 100ΕC 5 hours w/o peel 
Colors APWA code See below 

C. Color Code shall be as follows: 

1. Safety Red:  Electric power, distribution and transmission and municipal electric 
systems. 

2. High Visibility Safety Yellow:  Gas and oil distribution and transmission, dangerous 
materials, product and steam. 

3. Safety Alert Orange:  Telephone and telegraph systems, police and fire 
communications, and cable television. 

4. Safety Precaution Blue:  Water systems and slurry pipelines. 
5. Safety Green:  Sanitary and storm sewer systems. 
6. Safety Brown:  Force mains, reclaimed water lines and effluent reuse lines. 
7. Alert Purple:  Reclaimed non-potable water lines. 

PART 3 -  EXECUTION 

3.01 TRENCH EXCAVATION 

A. Topsoil Stripping and Stockpiling:  Strip topsoil encountered during trench excavation to its 
full depth and stockpile for reuse. 

B. Depth of Excavation: 

1. Gravity Pipelines: 
a. Excavate trenches to the depth and grade shown on the profile drawings for the 

invert of the pipe plus that excavation necessary for placement of pipe bedding 
material. 

b. Excavation for laterals shall provide a straight uniform grade from the main 
pipeline or riser stack to the elevation at the right-of-way line, plus that 
excavation necessary for placement of pipe bedding material. 

2. Pressure Pipelines: 
a. Excavate trenches to the minimum depth necessary to place required pipe 

bedding material and to provide 4' from the top of the pipe to the finish ground 
elevation, except where specific depths are otherwise indicated on the Contract 
Drawings. 

b. Where Type I bedding is being utilized, excavate to the grade shown for the 
invert of the pipe.  Shape trench bottom to the shape of the lower quadrant of 
the pipe and to support pipe evenly along the barrel.  Provide recesses for the 
joints or bells of the pipe. 

c. Where unsuitable bearing material is encountered in the trench bottom, continue 
excavation until the unsuitable material is removed, solid bearing is obtained or 
can be established, or concrete cradle can be placed.  If no concrete cradle is to 
be installed, refill the trench to required pipeline grade with pipe bedding 
material. 

d. Where Type I pipe bedding is being utilized and rock is encountered in the 
trench bottom, remove the rock to a depth of 6" plus 0.1 O.D. of the pipe below 
design trench bottom and cushion with pipe bedding material. 
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e. Where the Contractor, by error or intent, excavates beyond the minimum 
required depth, backfill the trench to the required pipeline grade with pipe 
bedding material. 

3. Electrical Conduits: 

a. Excavate trenches to the depth required for the conduit system being installed 
plus the excavation necessary for the placement of the bedding material. 

b. Where unsuitable bearing material is encountered in the trench bottom, continue 
excavation until the unsuitable material is removed, solid bearing is obtained or 
can be established, or concrete cradle can be placed. If no concrete cradle is to 
be installed, refill the trench to required grade with bedding material.  This work 
will be handled by Change Order. 

c. Where the Contractor, by error or intent, excavates beyond the minimum 
required depth, backfill the trench to the required grade with bedding material at 
no cost to the Owner. 

C. Width of Excavation: 

1. Excavate trenches, including laterals, to a width necessary for placing and jointing the 
pipe or conduit and for placing and compacting bedding and backfill around the pipe or 
conduit. 

2. Shape trench walls completely vertical from trench bottom to at least 24" above the top 
of the pipe or conduit. 

3. For pressure pipeline fittings, excavate trenches to a width that will permit placement of 
concrete thrust blocks.  Provide earth surfaces for thrust blocks that are perpendicular 
to the direction of thrust and are free of loose or soft material. 

4. Where rock is encountered in the sides of the trench, remove the rock to provide a 
minimum clearance between the pipe or conduit/ductbank and rock of 6". 

3.02 SUPPORT OF EXCAVATION 

A. Support excavations with sheeting, shoring, and bracing or a "trench box" as required to 
comply with Federal and State laws and codes.  Install adequate excavation supports to 
prevent ground movement or settlement to adjacent structures, pipelines or utilities.  Damage 
due to settlement because of failure to provide support or through negligence or fault of the 
Contractor in any other manner shall be repaired at the Contractor's expense. 

B. Withdraw shoring, bracing, and sheeting as backfilling proceeds unless otherwise directed by 
the Designer. 

3.03 CONTROL OF EXCAVATED MATERIAL 

A. Keep the ground surface within a minimum of 2' of both sides of the excavation free of 
excavated material. 

B. Maintain accessibility to all fire hydrants, valve pit covers, valve boxes, curb boxes, fire and 
police call boxes, and other utility controls at all times.  Keep gutters clear or provide other 
satisfactory facilities for street drainage.  Do not obstruct natural watercourses.  Where 
necessary, provide temporary channels to allow the flow of water either along or across the 
site of the work. 

C. Provide temporary barricades to prevent excavated material from encroaching on walks, 
gutters, and storm drains. 
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3.04 DEWATERING 

A. Keep excavations dry and free of water.  Dispose of precipitation and subsurface water clear 
of the work. 

B. Maintain pipe or conduit trenches dry until pipe or conduit has been jointed, inspected, and 
backfilled, and concrete work has been completed. Prevent trench water from entering 
pipelines under construction. 

C. Intercept and divert surface drainage away from excavations. Maintain storm drainage 
facilities, gutters, and natural surface watercourses open and in operation. Provide and install 
temporary facilities to maintain excavations free of water as required. Design surface 
drainage systems so that they do not cause erosion on or off the site, or cause unwanted flow 
of water. When mechanical equipment is utilized to control water conditions, provide and 
maintain sufficient standby units onsite. 

D. Comply with Federal, State and Local requirements for dewatering to any watercourse, 
prevention of stream degradation, and erosion and sediment control.  Comply with the 
Sedimentation and Erosion Control Plan. 

3.05 PIPE OR CONDUIT BEDDING REQUIREMENTS 

A. Type I Bedding: 

1. Prepare trench bottom as shown on Standard Detail 5177.  Use with DI and RC 
pressure pipe. 

2. Use with CMP, CI and DI, and RC gravity pipe ONLY when authorized by the Designer. 

B. Type II Bedding: 

1. Depth of bedding material aggregate as shown on Standard Detail 5177. 
2. Provide Type II bedding as minimum for all pipe or conduit materials except plastic 

pipe, unless otherwise authorized by the Designer. 
3. When using RC pipe, Type II bedding material is limited to the depths indicated in the 

load tables shown on Standard Detail 5176B. 

C. Type III Bedding: 

1. Depth of bedding material aggregate as shown on Standard Detail 5177. 
2. Provide Type III bedding when using RC pipe at depths indicated in the load tables 

shown on Standard Detail 5176B. 

D. Type IV Bedding: 

1. Depth of bedding material aggregate as shown on Standard Detail 5177. 
2. Provide Type IV bedding when using ABS, PE, and PVC pipe and conduit. 

E. Shape recesses for the joints or bell of the pipe by hand.  Assure that the pipe is supported 
on the lower quadrant for the entire length of the barrel. 

3.06 PIPE OR CONDUIT LAYING 

A. Lay pipe or conduit as specified in the appropriate Section of these Specifications for pipeline 
construction. 
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3.07 THRUST RESTRAINT 

A. Provide pressure pipe with concrete thrust blocking or use restrained joint fittings at all bends, 
tees, valves, and changes in direction, in accordance with the Specifications, Contract 
Drawings and Standard Details 5195 and 5196. 

3.08 BACKFILLING TRENCHES 

A. After pipe or conduit installation and inspection, backfill trenches from trench bottom or from 
the top of pipe or conduit bedding material, whichever is greater, to 12" above the crown of 
the pipe or conduit with specified backfill material hand placed and carefully compacted with 
hand-operated mechanical tampers in layers of suitable thickness to provide specified density 
around and under the haunches of the pipe or conduit.  Backfill and compact the remainder 
of the trench with specified backfill material. 

B. Exposed Joints for Testing: 

1. The Contractor has the option to test the pipe prior to backfilling the trench.  If this 
option is selected, install reaction blocks where required and place 2' of thoroughly 
compacted backfill over the pipe leaving pipe joints partially exposed. 

2. If the Contractor elects to completely backfill the trench prior to testing, he shall be 
responsible for locating and uncovering leaks which may cause the test to fail. 

C. Lift Thickness Limitations: 

1. In no case shall maximum lift thickness placed exceed the maximum limits specified 
by the manufacturer's recommendations.  However, if the equipment manufacturer's lift 
thickness recommendation is followed and the specified density is not obtained, the 
Contractor shall, at his own expense, remove, replace, and retest as many times as is 
required to obtain the specified density. 

2. Compact each layer of backfill to 90% of the standard proctor maximum dry density as 
determined by ASTM D698. 

3. Notwithstanding the specified requirements for trench backfill compaction, trenches 
that settle below the surrounding grade prior to final completion shall be filled to 
surrounding grade level with appropriate materials. 

D. Jetting:  When approved by the Designer in writing, jetting methods may be used to 
consolidate backfill into a firm compact mass. 

E. Uncompacted Backfill:  Where uncompacted backfill is indicated on the Contract Drawings, 
backfill the trench from one foot above the pipe or conduit to the top of the trench with 
material excavated from the trench, crowned over the trench to a sufficient height to allow for 
settlement to grade after consolidation. 

3.09 UTILITY MARKING TAPE 

A. Install detectable utility marking tape as specified above all plastic pressure pipelines, 12"-18" 
below final grade. 

3.10 DISPOSAL OF EXCAVATED MATERIAL 

A. Excavated material remaining after completion of backfilling shall remain the property of the 
Contractor, removed from the construction area and legally disposed. 
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B. Excavated material remaining after completion of backfilling shall remain the property of the 
Owner, and be placed, compacted and vegetative cover established (seed/mulch/fertilizer) at 
location on site selected by the Owner. 

C. Property of Owner. 

3.11 RESTORATION OF UNPAVED SURFACES 

A. Restore unpaved surfaces disturbed by construction to equal the surface condition prior to 
construction. 

B. Restore grassed areas in accordance with Section 32 92 00, Finish Grading and Seeding. 

(SEE ATTACHED TABLE) 

END OF SECTION 
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SECTION 32 92 00 FINISH GRADING, SEEDING AND SODDING 

PART 1 -  GENERAL 

1.01 DESCRIPTION 

A. The Work of this section includes, but is not limited to: 

1. Placing topsoil 
2. Soil conditioning 
3. Finish grading 
4. Seeding 
5. Maintenance 

B. Related Work specified elsewhere: 

1. Section 31 11 00 - Clearing and Grubbing 
2. Section 31 20 00 - Earthwork 
3. Section 31 23 17 - Trenching, Backfilling & Compacting 

1.02 QUALITY ASSURANCE 

A. Soil and soil supplement testing shall be performed by a Soils Testing Laboratory engaged 
and paid for by the Contractor and approved by the Designer 

B. Collect soil samples under the direction of the Designer 

C. Reference Standards: 

1. Rules for Testing Seeds of the Association of Official Seed Analysts. 
2. Requirements of Turf Grass Law and Regulations, Publication No. 41. 

1.03 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Seed: 

1. Deliver seed fully tagged and in separate packages according to species or seed mix. 
2. Seed which has become wet, moldy, or otherwise damaged in transit or storage will not 

be accepted. 

PART 2 -  PRODUCTS 

2.01 TOPSOIL 

A. All topsoil stripped from the site and stockpiled may be reused provided the following 
requirements are met: 

1. Have a pH of between 6.0 and 7.0; contain not less than 2% nor more than 10% 
organic matter as determined by AASHTO T194. 
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2. Fertile friable loam, sand loam, or clay loam which will hold a ball when squeezed with 
the hand, but which will crumble shortly after being released. 

3. Free of clods, grass, roots, or other debris harmful to plant growth.  Free of pests, pest 
larvae, and matter toxic to plants. 

2.02 SEED 

A. Fresh, clean, dated material from the last available crop and within the date period specified, 
with a date of test not more than 9 months prior to the date of sowing. 

B. Percentage of pure seed present shall represent freedom from inert matter and from other 
seeds distinguishable by their appearance. 

C. All seeds will be subject to analysis and testing. 

D. Individual species comprising 20% or less of the total seeding mixture may be of one variety. 
 All varieties utilized shall have a mean quality rating of 7.0 or higher as listed in Table 1. 

 TABLE 1 - GRASS AND AGRICULTURAL SEEDS 

   Minimum     Maximum    Minimum  
 Guaranteed       Weed           Guaranteed 

Individual         Purity         Seed           Germination 
 Species        (Percent)       (Percent)     (Percent)   

 
Kentucky Bluegrass (Poa pratensis) 
min. 21 lb. per bushel     98   0.20   80 
 
Perennial Ryegrass (Lolium perenne)  98   0.15   90 
 
Tall Fescue (Festuca arundinacea)  98   0.15   85  
 
Crownvetch (Coronilla varia)    99   0.10   70  
 
Red Fescue (Festuca rubra)    98   0.15   85  
 
Annual Ryegrass (Lolium multiflorum)  98   0.15   90 
 
Timothy (Phleum pratense)    98   0.25   95  
 
Birdsfoot Trefoil Mixture 
(Lotus corniculatus) A 
mixture of 1/2 Viking & 1/2 of 
either Empire, Norcen, or Leo   98   0.10   80 
 
Redtop (Agrostis alba)     92   0.15   80 

2.03 FERTILIZER 

A. Liquid formulations may be used in lieu of dry formulations, provided the rate of application is 
adjusted to apply the same quantities of nitrogen, phosphorus and potassium per unit area as 
specified for dry formulations. 

B. Contractor must submit soils samples to an approved laboratory for fertilizing 
recommendations.  Recommendations shall be submitted to Owner for his review and 
decision relating to modifying the application. 
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2.04 LIME 

A. Pulverized agricultural limestone conforming to Section 804.2(a), Publication 408/2003 
Specifications. 

B. Provide all lime as recommended by the soil test laboratory. 

2.05 INOCULANT 

A. Inoculate leguminous seed before seeding with nitrogen fixing bacteria culture prepared 
specifically for the species. 

B. Do not use inoculant later than the date indicated by the manufacturer. 

C. Protect inoculated seed from prolonged exposure to sunlight prior to sowing. 

D. Reinoculate seed not sown within 24 hours following initial inoculation. 

2.06 EROSION CONTROL FABRIC 

A. Shall be a knitted construction of yarn with uniform openings interwoven with strips of 
biodegradable paper, furnished in rolls with 4-mil opaque polyethylene base as protection for 
outdoor storage. 

B. Fabric 0.2 pound per square yard. 

2.07 JUTE MATTING 

A. Shall be heavy weight, minimum 0-9 pound per square yard, jute mesh with 1" opening. 

2.08 FABRIC/MATTING ANCHORS 

A. Staples for fastening fabric to ground shall be minimum 11 gauge wire, "U" shaped, with a 1" 
crown and 6" legs. 

2.09 MULCHING MATERIALS 

A. Mulches for seeded areas shall be one, or a combination, of the following: 

1. Wheat or oat straw; thoroughly threshed. 
a. Cured to less than 20% moisture content by weight. 
b. Containing no stems of tobacco, soybeans, or other coarse or woody material, 

free of mature seed bearing stalks or roots of prohibited or noxious weeds. 
2. Wood Cellulose: 

a. Containing no growth or germination-inhibiting substances. 
b. Green-dyed and air-dried. 
c. Packages not exceeding 100 pounds. 
d. Moisture Content: 12% +/-3% 
e. Organic Matter (Dry oven basis):  98.6% +/-0.2% 
f. Ash Content: 1.4% +-/0.2% 
g. Minimum Water-Holding Capacity:  100% 
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B. Mulch Binders: 

1. Emulsified Asphalt AASHTO M140, Grade SS-1 
2. Cut Back Asphalt AASHTO M81, RC 250 
3. Nonasphaltic Emulsion - Natural Vegetable Gum Blended with Gelling and Hardening 

Agents 
4. Polyvinyl Acetate Emulsion Resin, Containing 60% (+/- 1%) Total Solids by Weight 

PART 3 -  EXECUTION 

3.01 TIME OF OPERATIONS 

A. Conduct seeding operations at completion of site work on project.  

3.02 PREPARATION OF SUBGRADE 

A. "Hard pan" or heavy shale: 

1. Plow to a minimum depth of 6 inches. 
2. Loosen and grade by harrowing, discing, or dragging. 
3. Remove surface stones over 3 inches in any dimension and other debris. 

B. Loose loam, sandy loam, or light clay: 

1. Loosen and grade by harrowing, discing, or dragging. 
2. Remove surface rocks over 3 inches in any dimension and other debris. 

3.03 PLACING TOPSOIL 

A. Place topsoil and spread over the prepared subgrade to obtain the required depth and grade 
elevation.  Final compacted thickness of topsoil not less than 4 inches. 

B. Roller weighing over 120 pounds per foot of width shall not be used for compaction. 

C. Remove all materials unsuitable or harmful to plant growth, and legally dispose off site. 

D. Do not place topsoil when the subgrade is frozen, excessively wet, or extremely dry; do not 
handle topsoil when frozen or excessively wet. 

E. Finish surface of topsoil shall be smooth, even and true to lines and grades with no ponding 
areas. 

3.04 TILLAGE 

A. After seed bed areas have been brought to proper compacted elevation, thoroughly loosen to 
a minimum depth of 5 inches by discing, harrowing, or other approved methods. 

B. Do not work topsoiled areas when frozen or excessively wet. 

C. Liming: 

1. Distribute limestone uniformly at the rate indicated by the soil test. 
2. Thoroughly incorporate into the topsoil to a minimum depth of 4 inches as a part of the 

tillage operation. 
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D. Basic Fertilizer: 

1. Distribute basic fertilizer uniformly at the rate indicated by the soil test. 
2. Incorporate into soil to depth of 4 inches by approved methods as part of tillage 

operation. 

3.05 FINISH GRADING 

A. Remove unsuitable material larger than 1 inch in any dimension. 

B. Uniformly grade surface to the required contours without the formation of water pockets. 

C. Incorporate starter fertilizer into the upper 1 inch of soil. 

3.06 SEEDING 

A. Uniformly sow specified seed mix by use of approved hydraulic seeder, power-drawn drill, 
power-operated seeder or hand-operated seeder. 

B. Do not seed when winds are over 15 mph. 

C. Upon completion of seed covering, roll the area with a roller, exerting a maximum force of 65 
pounds per foot width of roller. 

3.07 MULCHING 

A. Mulch within 48 hours of seeding. 

B. Place straw mulch in a continuous blanket at a minimum rate of 1,200 pounds per 1,000 
square yards. 

C. Anchor straw mulch by use of twine, stakes, wire staples, plastic nets, or asphalt or chemical 
mulch binder.  Apply binders by the manufacturer?s method and rate. 

D. Apply wood cellulose fiber hydraulically at a rate of 320 pounds per 1,000 square yards; 
incorporate as an integral part of the slurry after seed and soil supplements have been 
thoroughly mixed. 

E. Protect structures, pavements, curbs, and walls to prevent asphalt staining. 

F. Do not spray asphalt and chemical mulch binders onto any area within 100 feet of a stream 
or other body of water. 

3.08 MAINTENANCE 

A. Contractor shall be responsible for maintenance of seeded work. 

B. Maintenance includes watering, weeding, two initial mowings, cleanup, edging, and repair of 
washouts or gullies. 

C. Keep seeded areas moist to a depth of 3 inches for a period of 14 days following seeding. 

D. Those areas, which do not show a prompt catch of grass within 24 days of seeding shall be 
reseeded until complete grass catch occurs. 
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E. When the grass reaches an average height of 3 inches, cut to a height of 2 inches; 
irregularities or depressions, which show up at this time shall be leveled and reseeded. 

F. Contractor's maintenance shall continue until all areas are grassed and free from bare spots 
or off-color areas, and turf areas are accepted. 

END OF SECTION 
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SECTION 33 05 23   BORING AND JACKING 

PART 1 -  GENERAL 

1.01 DESCRIPTION 

A. The Work of this section includes, but is not limited to: 

1. Approach trench excavation 
2. Installation of casing pipe 
3. Installation of carrier pipe 

B. Related Work specified elsewhere: 

1. Section 31 23 17 - Trenching, Backfilling & Compacting 

1.02 QUALITY ASSURANCE 

A. Reference Standards: 

1. ASTM A53 Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, 
Welded and Seamless 

2. ASTM A139 Specification for Electric-Fusion (Arc)-Welded Steel Pipe (NPS 4 
and Over) 

3. ASTM C144 Specification for Aggregate for Masonry Mortar 
4. ASTM C150 Specification for Portland Cement 
5. ANSI/AWWA Ductile Iron Pipe, Centrifugally Cast for Water or C151/A21.51Other 

Liquids 
6. AASHTO M6 Fine Aggregate for Portland Cement Concrete 

B. Construction operations shall be undertaken only by a contractor well experienced in 
operations of similar magnitude and having had similar experience boring and jacking under 
transportation arteries and under surface areas, which cannot be disturbed. 

C. Design Criteria: 

1. Pipe and joints of leakproof construction design for the earth and/or other pressures 
present, plus highway H20 live loading with the associated recommended impact 
loading. 

2. Design bracing, backstops, and use jacks of sufficient rating so that the jacking can 
proceed without stoppage, except for adding pipe sections and, as conditions permit, 
to minimize the tendency of the ground material to "freeze" around the casing pipe. 

D. Allowable Tolerances: 

1. Do not overcut excavation by more than 1" greater than the outside diameter of the 
casing pipe. 

2. Install casing pipe with the determined vertical and horizontal alignment prior to 
installation of the carrier pipe. 

3. Maintain a minimum 1" design clearance between casing spacer runner O.D. and the 
casing I.D. 
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E. Reference Codes and Specifications: 

1. Comply with applicable Federal, State and local ordinances, codes, statutes, rules and 
regulations, and affected jurisdictional bodies. 

1.03 JOB CONDITIONS 

A. Conduct operations so as not to interfere with, interrupt, damage, destroy, or endanger the 
integrity of surface or subsurface structures or utilities and landscape in the immediate or 
adjacent areas. 

B. When boring and jacking under State highways, public rights-of-way and under railroads, 
comply with applicable right-of-way occupancy permits. 

C. If boring is obstructed, relocate or jack crossing as approved by the Designer. 

PART 2 -  PRODUCTS 

2.01 STEEL CASING PIPE 

A. ASTM A53; Grade 8, Black, Asphalt Coated; minimum thickness 0.375 inches; minimum 
yield strength 35,000 psi. 

B. Coat pipe, inside and outside, with a petroleum asphaltic coating 1 mil thick; coating shall be 
continuous, smooth, neither brittle when cold nor sticky when exposed to the sun and adhere 
to pipe. 

C. Full circumference welded joints. 

D. Diameter and wall thickness as indicated on the Contract Drawings. 

2.02 CARRIER PIPE 

A. Ductile iron, ANSI/AWWA C151/A21.51, class as indicated on the Contract Drawings. 

2.03 CASING SPACERS 

A. Casing spacers shall be the Booster, all polymer model, for carrier pipes from 6" to 12" 
diameters as manufactured by Pipeline Seal and Insulator, Inc., Houston, TX or equal. 

B. The Booster shall be a 5" wide polymer spacer providing minimum 1" thick by 3.5" effective 
height runners on the bottom.  The band and runners shall be injection molded with a 
minimum compressive strength of 12,500 psi (ASTM D695). 

2.04 TIMBER SKIDS 

A. Pressure treated, cut to a cross-sectional size to allow placement of the carrier pipe in the 
casing and to support the barrel of the carrier pipe.  Provide with notches to accommodate 
fastening.  Treat notches at time of pipe installation. 

2.05 SAND (FINE AGGREGATE) 

A. AASHTO M6, Latest Edition 
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2.06 GROUT 

A. One part portland cement (ASTM C150) and 6 parts mortar sand (ASTM C144) mixed with 
water to a consistency applicable for pressure grouting. 

PART 3 -  EXECUTION 

3.01 APPROACH TRENCH 

A. Excavate approach trench using methods as site conditions require. 

B. Ensure pipe entrance face as near perpendicular to alignment as conditions permit. 

C. Establish a vertical entrance face at least 1 foot above top of casing. 

D. Install adequate excavation supports as specified in Section 31 23 17, Trenching, Backfilling 
and Compacting. 

3.02 CASING PIPE INSTALLATION METHODS 

A. Boring: 

1. Push the pipe into the ground with a boring auger rotating within the pipe to remove the 
soil. 

2. Do not advance the cutting head ahead of the casing pipe except for that distance 
necessary to permit the cutting teeth to cut clearance for the pipe. 

3. The machine bore and cutting head arrangement shall be removable from within the 
pipe. 

4. Arrange the face of the cutting head to provide a barrier to the free flow of soft 
material. 

5. If unstable soil is encountered during boring, retract the cutting head into the casing to 
permit a balance between the pushing pressure and the ratio of pipe advancement to 
quantity of soil. 

6. If voids should develop greater than the outside diameter of the pipe by approximately 
one inch, grout to fill voids; grouting to fill voids will be at the expense of the 
Contractor. 

B. Jacking: 

1. Construct adequate thrust wall normal to the proposed line of thrust. 
2. Impart thrust load to the pipe through a suitable thrust ring that is sufficiently rigid to 

ensure distribution of the thrust load on the pipe. 

C. Drilling and Jacking: 

1. Use an oil field type rock roller bit or plate bit made up of individual roller cutter units 
solidly welded to the pipe, which is turned and pushed for its entire length by the drilling 
machine to give the bit the necessary cutting action. 

2. Inject a high density slurry (oil field drilling mud) to the head as a cutter lubricant. 

3. Inject slurry at the rear of the cutter units to prevent jetting action ahead of the pipe. 
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D. Mining and Jacking:  Utilize manual hand-mining excavation from within the casing pipe as it 
is advanced with jacks, allowing minimum ground stand up time ahead of the casing pipe. 

3.03 DEWATERING 

A. Intercept and divert surface drainage precipitation and groundwater away from excavation 
through the use of dikes, curb walls, ditches, pipes, sumps or other means. 

B. Develop a substantially dry subgrade for the prosecution of subsequent operations. 

C. Comply with Federal and State requirements for dewatering to any watercourse, prevention 
of stream degradation, and erosion and sediment control. 

3.04 PRESSURE GROUTING 

A. Pressure grout the annular space between the casing pipe and surrounding earth. 

3.05 CARRIER PIPE INSTALLATION 

A. All provisions regarding cleaning, inspection and handling specified under pipe material 
sections apply to this work. 

B. Exercise care to prevent damage to pipe joints when carrier pipe is placed in casing. 

C. Support pipeline within casing so that no external loads are transmitted to carrier pipe; attach 
timber skids to barrel of carrier pipe; do not rest carrier pipe on bells. 

D. Space timber skids approximately three per joint of pipe or one timber skid per every 6'-7'. 

E. After the carrier pipe has been installed in the encasing pipe and has been tested, fill the 
encasing pipe with sand or lean concrete. 

1. Close one end of encasing pipe with brick and mortar before filling encasing pipe.  
Close other end of encasing pipe with brick and waterproofed mortar after filing 
encasing conduit or as the filling operation dictates. 

END OF SECTION 
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S  E  C  T  I  O  N     9  0  5   -   P  R  O  P  O  S  A  L 
 

Date _______________________ 
 
Mississippi Transportation Commission 
Jackson, Mississippi 
 
Sirs:  The following proposal is made on behalf of   
_______________________________________ of   
  
for constructing the following designated project(s) within the time(s) hereinafter specified. 
 

The plans are composed of drawings and blue prints on file in the offices of the Mississippi Department of 
Transportation, Jackson, Mississippi.   
 

The Specifications are the current Standard Specifications of the Mississippi Department of Transportation approved by 
the Federal Highway Administration, except where superseded or amended by the plans, Special Provisions and Notice(s) to 
Bidders attached hereto and made a part thereof.   
 

I (We) certify that I (we) possess a copy of said Standard and Supplemental Specifications. 
 

Evidence of my (our) authority to submit the Proposal is hereby furnished.  The proposal is made without collusion on 
the part of any person, firm or corporation.  I (We) certify that I (we) have carefully examined the Plans, the Specifications, 
including the Special Provisions and Notice(s) to Bidders, herein, and have personally examined the site of the work.  On the 
basis of the Specifications, Special Provisions, Notice(s) to Bidders, and Plans, I (we) propose to furnish all necessary 
machinery, tools, apparatus and other means of construction and do all the work and furnish all the materials in the manner 
specified.  I (We) understand that the quantities mentioned herein are approximate only and are subject to either increase or 
decrease, and hereby propose to perform any increased or decreased quantities of work at the unit prices bid, in accordance 
with the above.   
 

Attached hereto is a certified check, cashier's check or Proposal Guaranty Bond in the amount as required in the 
Advertisement (or, by law).   
 
INSTRUCTION  TO  BIDDERS:  Alternate and Optional Items on Bid Schedule. 
 

1. Two or more items entered opposite a single unit quantity WITHOUT DEFINITE DESIGNATION AS 
"ALTERNATE ITEMS" are considered as "OPTIONAL ITEMS".  Bidders may or may not indicate on bids the 
Optional Item proposed to be furnished or performed WITHOUT PREJUDICE IN REGARD TO IRREGULARITY 
OF BIDS. 

 
2. Items classified on the bid schedule as "ALTERNATE ITEMS" and/or "ALTERNATE TYPES OF 

CONSTRUCTION" must be preselected and indicated on bids.  However, "Alternate Types of Construction" may 
include Optional Items to be treated as set out in Paragraph 1, above.   

 
3. Optional items not preselected and indicated on the bid schedule MUST be designated in accordance with Subsection 

102.06 prior to or at the time of execution of the contract. 
 
4. Optional and Alternate items designated must be used throughout the project.   

 
I (We) further propose to perform all "force account or extra work" that may be required of me (us) on the basis provided in 
the Specifications and to give such work my (our) personal attention in order to see that it is economically performed. 
 



S E C T I O N   9 0 5  --  P R O P O S A L   (CONTINUED) 
 
I (We) further propose to execute the attached contract agreement (Section 902) as soon as the work is awarded to me (us), and 
to begin and complete the work within the time limit(s) provided for in the Specifications and Advertisement.  I (We) also 
propose to execute the attached contract bond (Section 903) in an amount not less than one hundred (100) percent of the total of 
my (our) part, but also to guarantee the excellence of both workmanship and materials until the work is finally accepted. 
 
I (We) enclose a certified check, cashier's check or bid bond for  five percent (5%) of total bid  and hereby agree that in case of 
my (our) failure to execute the contract and furnish bond within Ten (10) days after notice of award, the amount of this check 
(bid bond) will be forfeited to the State of Mississippi as liquidated damages arising out of my (our) failure to execute the 
contract as proposed.  It is understood that in case I am (we are) not awarded the work, the check will be returned as provided in 
the Specifications. 
 

 
   

  

  

  

  

  

  
Respectfully Submitted,   
 
DATE   

  
 Contractor 

BY   
 Signature 

TITLE   

ADDRESS   

CITY, STATE, ZIP   

PHONE   

FAX   

E-MAIL   

 
 

(To be filled in if a corporation) 
 

Our corporation is chartered under the Laws of the State of    and the names, 
titles and business addresses of the executives are as follows: 
 
  
 President Address 
 
  
 Secretary Address 
 
  
 Treasurer Address 
 
The following is my (our) itemized proposal. 
 
 
  
Revised 09/21/2005 



Section 905
Proposal (Sheet 2 - 1)

BWO-3132-26(002) / 501920301
Holmes County

Construction necessary to renovate the Rest Area Buildings on I-55 Northbound near West, known as State Project No. BWO-3132-26(002) / 501920301, in the County of
Holmes, State of Mississippi.

I (We) agree to complete the entire project within the specified contract time.

*** SPECIAL NOTICE TO BIDDERS ***
BIDS WILL NOT BE CONSIDERED UNLESS BOTH UNIT PRICES AND ITEM TOTALS ARE ENTERED.

BIDS WILL NOT BE CONSIDERED UNLESS THE BID CERTIFICATION LOCATED AT THE END OF THE BID SHEETS IS SIGNED

***BID SCHEDULE***

Line
No.

Item Code Adj
Code

Quantity Units Description Unit Price Item Amount

Dollar Ct Dollar Ct

Building Items

0010

.

1510-A001 1 Lump Sum Renovate the Rest Area on I-55 Northbound at West
XXXXXXXX XXX

(Date Printed 08/04/08)



Section 905
Proposal (Sheet 2 - 2)

BWO-3132-26(002) / 501920301
Holmes County

*** BID CERTIFICATION ***

.

TOTAL BID.........................................................................................................................................................$__________________________________________

*** SIGNATURE STATEMENT ***

BIDDER ACKNOWLEDGES THAT HE/SHE HAS CHECKED ALL ITEMS IN THIS PROPOSAL FOR ACCURACY AND CERTIFIED THAT THE FIGURES SHOWN
THEREIN CONSTITUTE THEIR OFFICIAL BID.

_____________________________________________________

BIDDER'S SIGNATURE

_____________________________________________________

BIDDER'S COMPANY

_____________________________________________________

BIDDER'S FEDERAL TAX ID NUMBER

(Date Printed 08/04/08)



SECTION 905 - COMBINATION BID PROPOSAL  (Continued) 
 
 

CONDITIONS  FOR  COMBINATION  BID 
 
If a bidder elects to submit a combined bid for two or more of the contracts listed for this month's letting, the bidder must complete and execute 
these sheets of the proposal in each of the individual proposals to constitute a combination bid.  In addition to this requirement, each individual 
contract shall be completed, executed and submitted in the usual specified manner. 
 
Failure to execute this Combination Bid Proposal in each of the contracts combined will be just cause for each proposal to be received and 
evaluated as a separate bid. 
 
 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
 
 

COMBINATION  BID  PROPOSAL 
 

I. This proposal is tendered as one part of a Combination Bid Proposal utilizing option       * of Subsection 102.11 on the following contracts: 
 
* Option to be shown as either (a), (b), or (c). 
 
 Project No. County  Project No. County 

 
1. _______________________       ___________________ 
 
2. _______________________       ___________________ 
 
3. _______________________       ___________________ 
 
4. _______________________       ___________________ 
 
5. _______________________       ___________________ 
 

6. _______________________       _____________________ 
 
7. _______________________       _____________________ 
 
8. _______________________       _____________________ 
 
9. _______________________       _____________________ 
 
10. _______________________       _____________________ 

 
 
A. If option (a) has been selected, then go to II, and sign Combination Bid Proposal. 
 
B. If option (b) has been selected, then complete the following, go to II, and sign Combination Bid Proposal. 



SECTION 905 - COMBINATION BID PROPOSAL  (Continued) 
 
 
 

Project Number Pay Item 
Number 

Unit Unit Price 
Reduction 

Total Item 
Reduction 

Total Contract 
 Reduction 

1.  
_____________________                     
 

 
__________
__________ 

 
_____
_____ 

 
_______________
_______________ 

 
________________
________________ 

 

2.  
_____________________                     
 

 
__________
__________                  

 
_____
_____ 

 
_______________
_______________ 

 
________________
________________ 

 

3.  
_____________________                     
 

 
__________
__________                  

 
_____
_____ 

 
_______________
_______________ 

 
________________
________________ 

 

4.  
_____________________                     
 

 
__________
__________                  

 
_____
_____ 

 
_______________
_______________ 

 
________________
________________ 

 

5.  
_____________________                     
 

 
__________
__________                  

 
_____
_____ 

 
_______________
_______________ 

 
________________
________________ 

 

6.  
_____________________                     
 

 
__________
__________                  

 
_____
_____ 

 
_______________
_______________ 

 
________________
________________ 

 

7.  
_____________________                     
 

 
__________
__________                  

 
_____
_____ 

 
_______________
_______________ 

 
________________
________________ 

 

8.  
_____________________                     
 

 
__________
__________                  

 
_____
_____ 

 
_______________
_______________ 

 
________________
________________ 

 



SECTION 905 - COMBINATION BID PROPOSAL  (Continued) 
 
 
 

Project Number Pay Item 
Number 

Unit Unit Price 
Reduction 

Total Item 
Reduction 

Total Contract 
Reduction 

9.  
_____________________                     
 

 
__________
__________                  

 
_____
_____ 

 
_______________
_______________ 

 
________________
________________ 

 

10.  
_____________________                     
 

 
__________
__________                  

 
_____
_____ 

 
_______________
_______________ 

 
________________
________________ 

 

 
 
 
 

C. If option (c) has been selected, then initial and complete one of the following, go to II. and sign Combination Bid Proposal. 
 

_____  I (We) desire to be awarded work not to exceed a total monetary value of  $ _______________________. 
 
_____  I (We) desire to be awarded work not to exceed  _______ number of contracts. 

 
II. It is understood that the Mississippi Transportation Commission not only reserves the right to reject any and all proposals, but also the 

right to award contracts upon the basis of lowest separate bids or combination bids most advantageous to the State. 
 
It is further understood and agreed that the Combination Bid Proposal is for comparison of bids only and that each contract shall operate 
in every respect as a separate contract in accordance with its proposal and contract documents. 
 
I (We), the undersigned, agree to complete each contract on or before its specified completion date. 

 
 

SIGNED  _____________________________________________ 
 
_____________________________________________ 
 
_____________________________________________ 

 



 

TO: EXECUTIVE DIRECTOR, MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
JACKSON, MISSISSIPPI 

 
CERTIFICATE 

 
If awarded this contract, I (we) contemplate that portions of the contract will be sublet.  I (we) certify that 
those subcontracts which are equal to or in excess of fifty thousand dollars ($50,000.00) will be in 
accordance with regulations promulgated and adopted by the Mississippi State Board of Contractors on 
January 13, 1999. 
 
I (we) agree that this notification of intent DOES NOT constitute APPROVAL of the subcontracts. 
 
NOTE: Insert name and address of subcontractors.  (Subcontracts equal to or in excess of fifty thousand 

dollars ($50,000.00) ONLY.) 
 
 
    
 (Individual or Firm) (Address) 
 
 
    
 (Individual or Firm) (Address) 
 
 
    
 (Individual or Firm) (Address) 
 
 
    
 (Individual or Firm) (Address) 
 
 
NOTE: Failure to complete the above DOES NOT preclude subsequent subcontracts.  Subsequent 

subcontracts, if any, equal to or in excess of fifty thousand dollars ($50,000.00) will be in 
accordance with regulations promulgated and adopted by the Mississippi State Board of 
Contractors on January 13, 1999. 

 
 
 

Contractor    
 
 
By    
 
 
Title    

 
 

CERTIFICATE MUST BE EXECUTED 
REV. 2/99 



 
MISSISSIPPI DEPARTMENT OF TRANSPORTATION 

 
CERTIFICATION 

(Execute in duplicate) 
 
 
 
I,___________________________________________________________________________________,  
 (Name of person signing certification) 
 
individually, and in my capacity as ______________________________________________________ of 
 (Title) 
 
_________________________________________________________________ do hereby certify under 

 (Name of Firm, Partnership, or Corporation) 
 
pena l ty   o f  pe r ju ry   unde r   t he  l aws  o f   t he  Un i t ed  S t a t e s  and  the  S t a t e  o f  Mis s i s s ipp i  t ha t  
 
______________________________________________________________________________________,  Bidder 
 (Name of Firm, Partnership, or Corporation) 
 
on Project No. BWO-3132-26(002) / 501920301 , 
 
in  Holmes   County(ies), Mississippi, has not either 
directly or indirectly entered into any agreement, participated in any collusion; or otherwise taken any 
action in restraint of free competitive bidding in connection with this contract; nor have any of its corporate 
officers or principal owners. 
 
Except as noted hereafter, it is further certified that said legal entity and its corporate officers, principal 
owners, managers, auditors and others in a position of administering federal funds are not currently under 
suspension, debarment, voluntary exclusion or determination of ineligibility; nor have a debarment 
pending; nor been suspended, debarred, voluntarily excluded or determined ineligible within the past 
three years by the Mississippi Transportation Commission, the State of Mississippi, any other State or a 
federal agency; nor been indicted, convicted or had a civil judgment rendered by a court of competent 
jurisdiction in any matter involving fraud or official misconduct within the past three years. 
 
Initial here "_______" if exceptions are attached and made a part thereof.  Any exceptions shall address to 
whom it applies, initiating agency and dates of such action. 
 
Note:  Exceptions will not necessarily result in denial of award but will be considered in determining 
bidder responsibility.  Providing false information may result in criminal prosecution or administrative 
sanctions. 
 
All of the foregoing and attachments (when indicated) is true and correct. 
 
 
 
Executed on __________________________________   ___________________________________ 
 Signature 
 
(5/29/2008S)



 
MISSISSIPPI DEPARTMENT OF TRANSPORTATION 

 
CERTIFICATION 

(Execute in duplicate) 
 
 
 
I,___________________________________________________________________________________,  
 (Name of person signing certification) 
 
individually, and in my capacity as ______________________________________________________ of 
 (Title) 
 
_________________________________________________________________ do hereby certify under 

 (Name of Firm, Partnership, or Corporation) 
 
pena l ty   o f  pe r ju ry   unde r   t he  l aws  o f   t he  Un i t ed  S t a t e s  and  the  S t a t e  o f  Mis s i s s ipp i  t ha t  
 
______________________________________________________________________________________,  Bidder 
 (Name of Firm, Partnership, or Corporation) 
 
on Project No. BWO-3132-26(002) / 501920301 , 
 
in  Holmes   County(ies), Mississippi, has not either 
directly or indirectly entered into any agreement, participated in any collusion; or otherwise taken any 
action in restraint of free competitive bidding in connection with this contract; nor have any of its corporate 
officers or principal owners. 
 
Except as noted hereafter, it is further certified that said legal entity and its corporate officers, principal 
owners, managers, auditors and others in a position of administering federal funds are not currently under 
suspension, debarment, voluntary exclusion or determination of ineligibility; nor have a debarment 
pending; nor been suspended, debarred, voluntarily excluded or determined ineligible within the past 
three years by the Mississippi Transportation Commission, the State of Mississippi, any other State or a 
federal agency; nor been indicted, convicted or had a civil judgment rendered by a court of competent 
jurisdiction in any matter involving fraud or official misconduct within the past three years. 
 
Initial here "_______" if exceptions are attached and made a part thereof.  Any exceptions shall address to 
whom it applies, initiating agency and dates of such action. 
 
Note:  Exceptions will not necessarily result in denial of award but will be considered in determining 
bidder responsibility.  Providing false information may result in criminal prosecution or administrative 
sanctions. 
 
All of the foregoing and attachments (when indicated) is true and correct. 
 
 
 
Executed on __________________________________   ___________________________________ 
 Signature 
 
(5/29/2008S) 
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CONTRACT FOR   BWO-3132-26(002) / 501920301  

LOCATED IN THE COUNTY(IES) OF   Holmes  

STATE OF MISSISSIPPI, 

COUNTY OF HINDS 
 

This contract entered into by and between the Mississippi Transportation Commission on one hand, and the 
undersigned contractor, on the other witnesseth; 

That, in consideration of the payment by the Mississippi Transportation Commission of the prices set out in the 
proposal hereto attached, to the undersigned contractor, such payment to be made in the manner and at the time of times 
specified in the specifications and the special provisions, if any, the undersigned contractor hereby agrees to accept the 
prices stated in the proposal in full compensation for the furnishing of all materials and equipment and the executing of all 
the work contemplated in this contract. 

It is understood and agreed that the advertising according to law, the Advertisement, the instructions to bidders, the 
proposal for the contract, the specifications, the revisions of the specifications, the special provisions, and also the plans for 
the work herein contemplated, said plans showing more particularly the details of the work to be done, shall be held to be, 
and are hereby made a part of this contract by specific reference thereto and with like effect as if each and all of said 
instruments had been set out fully herein in words and figures. 

It is further agreed that for the same consideration the undersigned contractor shall be responsible for all loss or 
damage arising out of the nature of the work aforesaid; or from the action of the elements and unforeseen obstructions or 
difficulties which may be encountered in the prosecution of the same and for all risks of every description connected with 
the work, exceptions being those specifically set out in the contract; and for faithfully completing the whole work in good 
and workmanlike manner according to the approved Plans, Specifications, Special Provisions, Notice(s) to Bidders and 
requirements of the Mississippi Department of Transportation. 

It is further agreed that the work shall be done under the direct supervision and to the complete satisfaction of the 
Executive Director of the Mississippi Department of Transportation, or his authorized representatives, and when Federal 
Funds are involved subject to inspection at all times and approval by the Federal Highway Administration, or its agents as 
the case may be, or the agents of any other Agency whose funds are involved in accordance with those Acts of the 
Legislature of the State of Mississippi approved by the Governor and such rules and regulations issued pursuant thereto by 
the Mississippi Transportation Commission and the authorized Federal Agencies. 

The Contractor agrees that all labor as outlined in the Special Provisions may be secured from list furnished by 
 
 
 

It is agreed and understood that each and every provision of law and clause required by law to be inserted in this 
contract shall be deemed to be inserted herein and this contract shall be read and enforced as though it were included 
herein, and, if through mere mistake or otherwise any such provision is not inserted, then upon the application of either 
party hereto, the contract shall forthwith be physically amended to make such insertion. 

The Contractor agrees that he has read each and every clause of this Contract, and fully understands the meaning of 
same and that he will comply with all the terms, covenants and agreements therein set forth. 
 

Witness our signatures this the ______ day of ________________, ______. 
 
___________________________________________ 
 Contractor (s) 
By  ________________________________________  MISSISSIPPI TRANSPORTATION COMMISSION  
 
Title _______________________________________    By  __________________________________________________ 
Signed and sealed in the presence of:  Executive Director 
(names and addresses of witnesses) 
 
__________________________________________            __________________________________________________ 
 Secretary to the Commission 
Award authorized by the Mississippi Transportation Commission in session on the ____ day of 
________________________, ______,   Minute Book No. ___________,  Page No. _________. 
 
Revised  8/06/2003



 

Revised  10/24/2007 
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CONTRACT BOND FOR:  BWO-3132-26(002) / 501920301  

LOCATED IN THE COUNTY(IES) OF:   Holmes  

STATE OF MISSISSIPPI, 

COUNTY OF HINDS 

Know all men by these presents: that we,    

______________________________ Principal, a    

residing at ______________________________________ in the State of    

and   

residing at  _____________________________________ in the State of  , 

authorized to do business in the State of Mississippi, under the laws thereof, as surety, are held and firmly bound 

unto the State of Mississippi in the sum of   

  

($______________________________________) Dollars, lawful money of the United States of America, to be paid 

to it for which payment well and truly to be made, we bind ourselves, our heirs, administrators, successors, or 

assigns jointly and severally by these presents. 

 

Signed and sealed this the _____ day of ____________________ A.D. ________. 

 

The conditions of this bond are such, that whereas the said    

  

principal, has (have) entered into a contract with the Mississippi Transportation Commission, bearing the date of 

______ day of _______________________ A.D. _______ hereto annexed, for the construction of certain projects(s) 

in the State of Mississippi  as mentioned in said contract in accordance with the Contract Documents therefor, on 

file in the offices of the Mississippi Department of Transportation, Jackson, Mississippi. 

Now therefore, if the above bounden   

_______________________________________ in all things shall stand to and abide by and well and truly observe, 
do keep and perform all and singular the terms, covenants, conditions, guarantees and agreements in said contract, 
contained on his (their) part to be observed, done, kept and performed and each of them, at the time and in the 
manner and form and furnish all of the material and equipment specified in said contract in strict accordance with 
the terms of said contract which said plans, specifications and special provisions are included in and form a part of 
said contract and shall maintain the said work contemplated until its final completion and acceptance as specified in 
Subsection 109.11 of the approved specifications, and save harmless said Mississippi Transportation Commission 
from any loss or damage arising out of or occasioned by the negligence, wrongful or criminal act, overcharge, fraud, 
or any other loss or damage whatsoever, on the part of said principal (s), his (their) agents, servants, or employees in 
the performance of said work or in any manner connected therewith, and shall be liable and responsible in a civil 
action instituted by the State at the instance of the Mississippi Transportation Commission or any officer of the State 
authorized in such cases, for double any amount in money or property, the State may lose or be overcharged or 
otherwise defrauded of, by reason of wrongful or criminal act, if any, of the Contractor(s), his (their) agents or 



SECTION 903 - CONTINUED 

Revised  10/24/2007 

employees, and shall promptly pay the said agents, servants and employees and all persons furnishing labor, 
material, equipment or supplies therefor, including premiums incurred, for Surety Bonds, Liability Insurance, and 
Workmen's Compensation Insurance; with the additional obligation that such Contractor shall promptly make 
payment of all taxes, licenses, assessments, contributions, damages, any liquidated damages which may arise prior 
to any termination of said principal's contract, any liquidated damages which may arise after termination of the said 
principal's contract due to default on the part of said principal, penalties and interest thereon, when and as the same 
may be due this state, or any county, municipality, board, department, commission or political subdivision:  in the 
course of the performance of said work and in accordance with Sections 31-5-51 et seq. Mississippi Code of 1972, 
and other State statutes applicable thereto, and shall carry out to the letter and to the satisfaction of the Executive 
Director of the Mississippi Department of Transportation, all, each and every one of the stipulations, obligations, 
conditions, covenants and agreements and terms of said contract in accordance with the terms thereof and all of the 
expense and cost and attorney's fee that may be incurred in the enforcement of the performance of said contract, or 
in the enforcement of the conditions and obligations of this bond, then this obligation shall be null and void, 
otherwise to be and remain in full force and virtue. 
 
 

Witness our signatures and seals this the  _______ day of ______________________ A.D.  ______. 
 
 
    
 (Contractors) Principal Surety 
 
By   By   
  (Signature) Attorney in Fact 
 
 Address   
 
   
 
Title     

 (Contractor's Seal) Local Mississippi Representative 
 
   
  (Signature) Local Mississippi Representative 
 
 Address   
 
   
 
   
  (Surety Seal) 
 
 
 
 
 



 

Bid bond must be signed or countersigned by a qualified Mississippi resident agent and the bidder as per Section 
102.08 of the Mississippi Standard Specifications for Road and Bridge Construction, 2004 edition. 

 

BID BOND 
 
KNOW ALL MEN BY THESE PRESENTS, that we    
 Contractor 
 
    
  Address 
 
    
  City, State   ZIP 
  
 
as Principal, hereinafter called the Principal, and    
 
a corporation duly organized under the laws of the state of    

as Surety, hereinafter called the Surety, are held and firmly bound unto   State of Mississippi, Jackson, Mississippi  
 
As Obligee, hereinafter called Obligee, in the sum of  Five Per Cent (5%) of Amount Bid 
 
 Dollars ($   ) 
 
for the payment of which sum will and truly to be made, the said Principal and said Surety, bind ourselves, our heirs, 
executors, administrators, successors and assigns, jointly and severally, firmly by these presents. 
 
WHEREAS, the Principal has submitted a bid for Construction necessary to renovate the Rest Area Buildings on I-55 
Northbound near West, known as State Project No. BWO-3132-26(002) / 501920301, in the County of Holmes, State of 
Mississippi. 
 
NOW THEREFORE, the condition of this obligation is such that if the aforesaid Principal shall be awarded the contract, the 
said Principal will, within the time required, enter into a formal contract and give a good and sufficient bond to secure the 
performance of the terms and conditions of the contract, then this obligation to be void; otherwise the Principal and Surety 
will pay unto the Obligee the difference in money between the amount of the bid of the said Principal and the amount for 
which the Obligee legally contracts with another party to perform the work if the latter amount be in excess of the former, but 
in no event shall liability hereunder exceed the penal sum hereof. 
 
Signed and sealed this    day of     , 2008 
 
    
  (Principal) (Seal) 
 
 
  By:    
 (Witness)   (Title) 
 
 
     
   (Surety) (Seal) 
 
 
  By:    
 (Witness)  (Attorney-in-Fact) 
  
 
    
  Resident MS Agent 



 

 

MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 

HAUL PERMIT FOR BRIDGES 
 

WITH 
 

POSTED WEIGHT LIMITS 
 

 
 DATE:     
 
PROJECT: BWO-3132-26(002) / 501920301 
 
COUNTIES: Holmes 
 
LOCATION: Construction necessary to renovate the Rest Area Building on I-55 

Northbound near West 

 
A permit is issued to ___________________________________________ for transporting loads 
exceeding the posted limit for any such bridge located on State designated routes within the 
project termini provided that such transport vehicles comply with all other governing statutory 
weight limits.   
 
This permit is valid on all State designated routes from the point of origin to the point of delivery 
for materials and equipment utilized in construction of said project and also valid for sub-
contractors and vendors upon written permission of the Contractor.  The permit is non-transferable 
and no other haul permit for posted bridges will be issued to other individuals, vendors, or 
companies for construction of this project.   
 
A copy of this signed permit shall be carried in all vehicles operating under the authority of this 
permit and also a copy of the Contractor's written permission when the vehicle is other than 
Contractor owned.   
 
In accordance with State law, the above named Contractor will be liable for damages directly 
attributable to vehicles operating under this permit. 
 
 
 ____________________________________ 
 EXECUTIVE DIRECTOR 
 
 


	Bidsheets



